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I — 0 ^ of the Genua PloctopjliB of the Bamily Helicidn . — By 

Lieht.-Colokel Goowin-Austen, F. R. G. S., P. Z. S., Me 
Deputy Superintendent Topographical Survey of India, 

(Received October 7tb, 1878;— Read March 6th, 1879.) 

(With Plate 1.) 

Since the paper on the shclle of this group of Melicee was published 
in the Proceedings of the Zoological Society of London, Nov. 17th, 1874, I 
have had the good fortune to obtain three now species, one from Tenasserim, 
among a collection of shells made by Mr. O. Limborg, of 'which a list is 
being prepared ; the other two arc from Eastern Assam. I give a plate, 
drawn with the aid of the camera lucida^ shewing enlarged the arrangement 
of the internal plieWy which differ materially from all those I have as yet 
examined and figured ; these differences form the best of characters by which 
the species may be determined. Some concbologists may be inclined to 
doubt the persistence of these internal characters ; personal observation is, 
however, the best means of settKhg such a point. Having a very large 
number of P. hraehydiacuSi described below, I set to work and broke open 
42 specimens without finding the very slightest variation ; of P. brahma 
thirteen were examined with the same result ; there is some slight variation 
in the young, but only in so far that the barriers shew an un^veloped state, 
the general arrangement being the same. In P. aohatim, 1 found perfect 
rimilarity in some 12 specimens, and the result has been similar in all ether 
epedes thdt I bare examined. I think we may therdore feel certain 
that such intenud struotures, depending as they do on the form of th8 
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tiumal, iti numtlp and aeorefiing organs, will be as persisisent as the shell 
itself, and that their form and relatiye positions being more oomplioated 
and more prononneed than mere outw^ shape, any diveigenoe in the 
former is ct importance and more nolaceable and noteworthy in a q)ecifio 
sense. The animal, I am sorry to say, I have never had an opportunity of 
eiamining very closely. 

P. ehanemie, Stoliozka, (J. A. S. B., 1878, p. 170,) overlooked in my 
first paper, is 1 find, the same as P. trilamellaria, which I described in the 
P. Z. 8., Jany. 1874, from Biirmah , so this last title will not stand. 
Perd. Stoliczka's fine collection of shells passed to the Indian Museum, and 
Mr. G. Nevill compared the two bliells and settled their identily. It 
diould be placed after No. 12, perarota. 

Helix (J^lectopyha) braohydiBOUB, n sp. Plate I, fig. 1. 

Shell doztral, umbilicus very open and shallow, very discoid, rather 
strong, dull umber-brown, epidormis thick with a cloth-like texture, finely 
and beautifully ribbed longitudinally , in young fresh shells the upper outer 
margin is closely set with a strong regular epidermal fringe about *076 
inches long Spire quite flat, approaching the concave in some specimens, 
the apex itself having a subpapillate form. Whorls 7, the last rather flat 
on the side and angular above, descending at the aperture, which is very 
oblique and oblate. Peristome strongly reflected, thickened, white, the 
margins connected by a well raised ridge, notched above and below. A long 
horizontal lamella is given off from the upper middle portion of this 
towards the vertical parietal lamina, but only extends for 0*20 inobes, 
then terminates, but at *16 inches is again developed, becoming thicker and 
higher as it approaches the vertical lamina and ending just diort of it, 
in this respect being similar to P. peraroia. 

The parietal vertical lamina is pointed above and gives off from the 
lower basal end a short lamella towards the aperture, and a very slight 
riiort thin, free lamina is to be seen just below the vertical barriers. Pala- 
tal teeth simple, six, the 2nd, 8rd, 4th and 5th, are the best developed, the 
1st and last are small, 2nd the longest. 

Animal not observed. 

The measurements of the specimen drawn and of the hugest spedmoB 
are respectively — 

Major diam. 0*82 Minor dmiA. 0*68. Alt. at axis about 0*24 
»» » 0*96. ,, „ 0*88. „ „ „ 0*26. 

Hix.*-^This riiell was found by Mr. 0. Limborg on the high range of 
Ifuld-it, east of Moulmein, Tenasaerim, and in the neighbourhood. He 
oolMed an immense number in a dead bleached state, bulf only a doien in 
* a fiMsh state ; the others were, however, exceedingly valuable for pfoving^ 
Siribofe shewn, the pendstenoy of the internal structure in all. 
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III. — Hemipterayhiw Upper Tenauerim. — By W. L. Distant. Oommue* 
moated hy J. Wood-Mabon. 

(Received 22nd Fob. 1879 , read 6th March, 1879.} 

(With Plate II). 


The following paper onumeratoa and describes the Hemiptera collected 
by Mr Osbian Limborg in the district east of Monlmein, Tenasserim Pro- 
vinces, and placed in my bands for determination by Mr. Wood-Mason, to 
whom the insects belong. So little has yot been done in enumerating the 
Hemipteroub Faunas of the East, and this collection is so limited in extent, 
that it would be futile to attempt any elaborate scheme of tabulation in 
illustration of geographical affinities and distribution. The publication, 
however, of the details of such collections as this from a well specified neigh- 
bourhood will afford material for such work hereafter. Many of the species, 
as mi^t be imagined, are common to Northern India, others range through 
the whole Eastern Archipelago os far as Celebes. 


Heteroptera. 

Pam. PACirTCOBrDJH. 
Ohrysooorie yrandis, Thunb. 

C. porphyrtcolue. Walk. 
Sotea curculiwidee, H. S. 

Fam. Haltbidjb. 
Balpada oculaia^ Fab. 

2>. varia, Dali. 

Fam. Pentatomidji. 
Antestia anohora, Thunb. 
Oaiaoanthua inoarnatue, Drury. 
Brionaoa lata, Dali. 

Straehia erueiyera^ Hahn. 

Fam. Edbsbim. 
CfyoUpelta oleewra^ St. F. and S. 

Fun. HioTXD.a. 
Balader aeuHeoeta, A. and S. 
MietU f Fab. 

BL gedlimtt Dali. 
thyeoedelm eaketr, Fah. 

' jpareaAu, Ball 


Fam. HoMasocNEiDJi. 
Hbmoeocerue javanicue, Dali. 
JOT. maryinelluBj H. S. 

Fam. Anibobcxlzdjb. 
Serinetha auyur, Fab. 

S, abdernttMlie, Fab. 

Fam. i^TDiDji. 
Biptortus pedeetrie^ Fab. 

Fam. CoBxiDJi. 
Jjoimthooorie eoalH^tor^ Fab. 

Fam. Ptbbhocobipm. 
Lohiia yrmdie^ Gray. 

Ip'kiia limhata, Stiil. 

Bhyeopelta yuita^ Burin. 
Antiloehue rueeuif Stfil. 

A. eoyueberm, Fab. 
Odoniqpue niyrieomde.'yMl 
Diniymm Fah» 

J^odereue eiiigukim, 
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Fam. RiDuniDA. 
Hmgorae plagiaiuet Burm. 

Velinui malaguB^ Stal. 

MeduvitNt mendiouHf Stal, var. 
Veahiue eanguinoe^, Stal. 

Fam. AaASisjB. 

Braohgrhgnohue membramceuSt Fab. 

Fam. AcAyTUASpiuiDJi. 
Tiarodea veraicohr^ Lap. 

Sminihua marginellua, n. op. 

Velitra rfdtro-picta, A. and S. 

Fam. Gebbtdji:. 
Ptilomera laticauda, Hard. 
Limnogonuat sp. ? 

Fam. Belostomidje. 
Beloatoma indica, St. F aud S. 

Homoptera. 

Fam. Cjcadtdjb. 
Platgpleura nobilia^ Gom. 

P. inaignia, n. sp. 
Sueehga aanguiuea, De Gder. 

JET, philasmatay Fab. 

JET. thoracica^ n. sp. 


Seiercptera ^Imdiduht Fab. 
Dv/nduhia fiminifera^ Linn. 

2>. intemeratay Walk. 
Pomponia tigroidea, Walk. var. 

P. Bp. ? 

Cryptotgmpam reeia, Walk. 

Fam. Ceecopidjb. 
Ooamoacarta tricolor^ St. F. and S. var. 
C, megmiera^ Butl. 

O. maaonif Dist. 

Fam. CENTBOTIDiB. 
Oenirotypua aaaamenaia, Fairm. 

Fam. Iabbto^. 
Tettigoniaferruginea, Fab. 

Fam. Eurybuaciitdida. 
Euryhracliya (f) imnciifera. Walk. 
Anoyra appendiculaia^ Whito. 

Fam. HiCAyiiDJS. 

Bicania guftigera, Walk. 

Fam. Flatidjd. 

Oerynia maria^ White, var, 
tenella^ Walk. 


Notes and Descbiptions. 


OnBTBOCOBTS FOBFHTBICOLTJH, Walk. 

CaU. porphyricolaj Walk., Gat. Hot., Port. 1, p. 29, (1867). 

Walker describeB this form as being allied to C. atocherw^ Linn. On 
the contrary it is very closely allied to C. pwrpwreua, Hope, if not even 
a variety of that species. 

SlflNTHUB MABGIinBLLTTB, n. sp. PI. II, Fig. 1. 

Sanguineous ; head, elytra, lateral borders of sternum and abdomen 
beneath, and anal abdominal segment black. Antonnse obscure, testaceous ; 
a sanguineous spot behind each eye and base of ooriaoeous portion of the 
elytra narrowly of the colour. 

Allied to 8, jMaeipenniaf Stal, from which it differs by the very much 
more robustly developed eyes and the narrower apaoe between them ; the 
h^ is also dightly more elongated, and the sculpture of the posterior lobe 
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of the pronotum is dilEerent. The colour of the head, extent of the basaL^ 
ooriaceous patch and the colour beneath also differentiates it. 

Long. 18 mill. 

PLiLTTPLETTEA. DTSiaNIS, n. sp. PI. II, Fig. 2. 

Body testaceous, thickly covered with grisoous pubescence, Pronotum, 
mesonotum and motanotum not differing in structure and markings from 
jP. nobilis, Qerm., but more pubescent ; pectus, abdomen above and below 
also resembling that species, llostrum with the tip }>itchy, reaching a little 
beyond posterior coxa^. Legs pale ochraceous, fore and intermediate tarsi 
with the base, apex, and claws pitchy. 

Tegmina pale hyaline, with the veins, membrana costas, area costalis, 
area radialis (excepting almost apical half) and a large basal patch trans- 
versely terminated from near the a{)ex of the lower side of the area radialis 
and the inner border of tegmina at apex of the lower of the areas Ulnares, 
fulvous covered with grisoous pubescence. The area radialis is transparent 
hyaline from about its middle (where it is darker in colour) to near the apex, 
which is narrowly fulvous and has a subconical fuscous spot on its outer 
bonier. A row of small spots on outer margin of the area) apicolos, situated 
one on each side of the veins, a submarginal waved row of larger spots 
situated in like manner, and an irregular series of similar sized spots situat- 
ed on the bases of the arese apicales and apices of the areas ulnares, black. 
The veins in some places arc greenish. Wings pole hyaline, with the veins 
fulvous and a large block basal patch. 

i . Long. ex. tegm. 15 mill. ; exp. tegm. 45 mill. 

Allied to P. nohilis, Qerm., but tegmina and wings very distinct, the 
opaque portion being much less than in that species. The .rostrum is 
shorter in length and the drums do not overlap each other so much as in 
P nohilu* 

Huechtb teobacioa, n. sp. PL II, Fig. 8. 

Black, pilose ; pile griseous. Face sanguineous with a large triangu- 
lar sub-basal black spot, transversely strigose and with a deep, central 
longitudinal impression. Antennie testaceous with the basal joint black ; 
eyes testaceous, more or less streaked with black (black in a second speci- 
men 1 have seen). Ocelli, a triangular patch at base of head, the apex of 
which is situated between the ocelli, a central longitudinal hoar-glass shaped 
fascia extending through whole length of pronotum, abdomen and three 
laige spots on mesonotum, two lateral and one central, sanguineous. Pec- 
tus sanguineous with some frontal black markings. Bostnun and legs, black 
pilose. Tegmina opaque ochreoua brown. Wings pale fuliginous hyaline 
with the nwvuxes dark f ascous. 
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The rostrum reaobes the apex of the intermediate coxes. 

9 , Long. ex. tegm. 19 mill. ; exp. tegm 43 mill. 

Two other unnamed specimens of this species are in the British Museum 
from Hindustan. 

PoMPONiA., sp. ? 

Owing to the number of insects desciibed under the Genus Dundubia, 
frequently only one sex being known, 1 have considered it better to avoid 
describing this form until the other and allied genera are structurally 
monographed. 

Cetptottmpana hecta, Walk. PI II, Fig 4. 

Ptdtetua teeiOf Walk Cat Hum I, p. 79, 1850. 

Walker’s type is a $ , and I have therefore figured the underside of a 
d in the collection, which seems to belong to this species. It is much paler 
in colouration above, being more olivaceous than black, but to this I attach 
no importance, nor do I to its smaller size. All the other characters agree 
The drums are olivaceous inwardly, broadly margined with black. 

Long. ex. tegm. 82 mill. , exp. tegm. 05 mill. 

COBMOBOABTA TETOOVJE, St. F. and Serv. PI. II, Fig. 6. 

Oiroopii tncoloTf Si. F. and R Enc. M^th X, p 604, 1827* 

This only differs from the tyjncal form in having the sub-basal fascia 
represented by a transverse waved series of four sangninoous spots ; there is 
also a spot of the same colour at base. It is thus intermediate between 0, 
tricolor and C. basinotata, Butl. with the last of which, before expanding the 
t|}gmina, I confused it. Butler’s form differs also in the colouration of the 
abdomen. I have called this form a variety of C. tricolor^ tliough the term 
** local race” would bo more correct. The difference is certainly not “ speci- 
fic,” using that definition in the ordinary sense. 

COBMOBCABTA Maboitt, Dist. PI. 11, Fig. 6. 

C, Distant, J. A. S, B., 1878, Vol. XLVII, Pt. 2, p. 194. 

Fronotom stiaminoous, with a quadrate hlack spot on anterior margin ; head 
liitooua; tegmina, pectus, logs and abdomen shining black. Prostemuin with lateral 
borders stramineous. 

Face robustly tumid, transversely steigoso, with a central impunotate longitadinal 
impression , eyes prominent, lutoous ; ocoUi distinot, diining, sitnated at about an 
equal distance from each other as from eyes; basal portion of the head somewhat 
pitchy. Fronotum thickly and finely punctured, with the lateral margins dilated and 
strongly refiexed, the lateral angles produced prominently outwards, and the posterior 
margin rounded, the disc is prominently raised and convex, aoross the centre of whidi 
is a faint impunotate central longitudinal line. The frental quadrate Uack patch con- 
taias a deep, angular, linear impression on each side bdiiad Qm eyes, and two amall 
rounded impressions on the posterior border. 
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Ttgniaa oUonHty Hid daclf poDotued; wiagi dMk dMoona with 0 m hhtozm 
U aok. t£biB irilQi a imall towardi apox. 

1^. Long. (s. togm* 17 mOL Exp. tegnu 4d mill. 

Gxeateit long, pronot* 7^ milL Exp. lat. ang. pionot. 11 miU. 

Eabttatf Taoo, Tenaasorim. AU. 8—6000 ft. 

ExpiAjrATioir or Plate II. 
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1. 

Smiwthm marg%nMmy Dist. 

If 

2. 

Fla^lmra Diit. 

ft 

8. 

Eueehifi MorsMea, Diet. 

1* 

4. 

Orjfptotifnipana racta, Walk. 

II 

6. 

OftmoMTta tTMoioTt St. F. and 8. var. 

II 

6. 

„ masont, Diet. 


IV. — On the Diiemal Variation of Rainfall Frequeney at Oaloutta^^By 
Henby F. Blanfobo, F. G. S., F. Z. S., F. M. S. 

(With Plate III.) 

[The greater part of the following paper was written some months 
sinoe in France, and laid before the Society at its meeting in November 
1878. In the original paper, the registers of only six years were disonned ; 
but inasmuch as those for twenty years are available in the Meteorological 
Office, on my return to India, with the permission of the Council, 
I have withdrawn and recast the paper, including in the data the whole of 
the existing registers. As might have been anticipated, the inclusion of a 
period more than three times as long as that originally treated of, has had 
the result of clearing away some irregularities, and of bringing out more 
distinctly the true character of the variation ; some of the minor features of 
which were but doubtfully indicated in the original restricted table ; while 
the more prominent features have been confirmed and emphasised. With 
a view to their more ready appreciation, a plate has been added, which 
will enable the reader to compare the diurnal variation of rain frequency 
at different seasons, with the normal diurnal variations of pressure, tempera* 
ture, relative humidity and vapour tension at Calcutta. H. F. B.] 

The tables here summarised are based on the hourly observations re- 
oorded at the Surveyor General’s Office from August 1866, to March 1877* ; 
during ^e greater part of the period on the autographic traces of an Osier’s 
anemometer. The form of the reduction does not show the quantity of the 
feainfall, but only the fact of its occurrence at the several hours speoifled ; 
in other words, its eomphrative frequency ; and it is possible that the two 
kinds of variation may not strictly coincide. The traces in question have 
not yet been reduced for quantity, otherwise than for the total dinmal fall ; 
hut the laws of diurnal variation in point of frequency are so salient and 
decided* that it is hardly likely that any conclusions to which they may lead, 
* As published in the SoQiety*s JoumuL 
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bearing on the canaes that determine precipitation will require eerioua 
modification, when the quantity of precipitation is also taken into account. 
This investigation, I hope to enter upon when the completion of 
other more pressing matters shall allow of my taking up the enquiry. 
Meanwhile, the present will, I think, bo found a not unimportant contribu- 
tion to Meteorological Science. 

Table ehowing the Number of Hours in which rain wa$ recorded 
during 21 geara at Calcutta, 

Hottbs a. m. 
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From this table, the following oonolusions may be drawn. On the 
average of the year, which average is mainly determined by that of the 
summer monsoon months, the hour at which rain is least frequent is short- 
ly before midnight, and that at which it is most so, from 2 to 8 p. m. The 
latter accords approximately with the diurnal epoch of maximum tempera- 
ture [see Plate III, fig. 6], but the former does not accord with its mini- 
mum ; and, indeed, the frequency of rain at the hour of mean minimum 
temperature is nearly 40 per cent, greater than at midnight, while at the 
hour of its maximum it is only twice as great ; and it would rather appear 
that while the greatest heat coincides with a principal maximum of rainfall, 
the greatest cold coincides with a secondary maximum. The course of 
variation as shewn by the table and by fig. 1 of the plate is somewhat as 
follows : 

For about three hours after midnight, the frequency of rainfall in- 
creases rapidly, but after 3 A. M. more slowly, till about sunrise ; after 
which there is a slight falling off to a secondary minimum at 9 a. ic. This 
is very distinctly shown in the present table : in that originally drawn up 
it was less clearly indicated. After 9 A H. the frequency increases rapidly 
to the absolute maximum between 2 and 3 p. ii. From this maximum it 
declines, without interruption, to the minimum before midnight. The total 
number of rainy hours from midnight to noon is 46 per cent, of the whole ; 
and between noon and midnight 54 per cent. On the other hand, in the 
day time (6 a. 1£. to 6 P. M.), the proportion is 57 per cent., and 43 per cent, 
in the night hours. 

The character of the variation in the rainy months of the summer 
monsoon does not differ materially from the above. But that of the 
hot season is very different ; and that of the cold season again differs from 
both and is more uniform than either. The following table and figs. 2, 8 
and 4 in the Plate exhibit the data thus arranged according to the three 
seasons. 


Houbs a. k. 
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The yariation in the rainy months is, then, almost identical with that 
above described, the chief difference being that after the afternoon maxi- 
mum, the decline is more rapid. The heavy rains of the monsoon months 
arc, then, more particularly rains of the day time, favoured and accelerated 
by the diurnal rise of temperature, and declining with the decline of the 
8un*8 heat. In a nearly saturated atmosphere, the rapidity with which 
vapour ascends from lower to higher levels, and eventually becomes dynami- 
cally cooled and condensed, depends on the temperature, increasing indeed 
as the square of the absolute temperature. The relative humidity of the 
lower atmosphere (as tested in our observations), does not follow the same 
course of variation. Indeed, as may be seen in fig. 7, this course is exactly 
the inverse of that of temperature, but as far as can be judged from casual 
observation, the formation and dispersion of eumulm cloud, indicating the 
state of saturation at heights of from 2000 to 7000 or 8000 feet, is equally 
determined by the rise* and fall of the temperature, and in its m^e of 
formation the rain-cloud of the summer monsoon is essentially cumului. 
The hour of least frequent rainfall, which in the summer monsoon would 
seem to be between 10 and Up. ic., is probably also that of least cloudiness. 
The horary variation of cloud is not known for Calcutta, but I found some 
time since on examining the registers of a number of Bengal stations, at 
which the cloud proportion had been recorded for some years at 4 and 10 
a. II. and p. ii. that the average at 10 p. x. was very considerably below 
that observed at other hours. Kreil has noticed a wmilar fact iS Tieniia» 
and Neumayer inhis discussion of the Observations of the Qhser 

vatoiy at Melbourne, also finds that, on the average of the year, there is a 
stfongly marked minimum about this hour. Krei l tbb* ttfideaqy 

•to the dispersion of cloud, after siuset, by the compiesiion which the lower 
atmoopherio strata undergo, in oonsequence of the geneial oontimdlon and 
•obsideiice cf the mass ; to whioh action be also referi the ooineident bafo- 
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ni6Mo tue aad nuiioii^ In inf oaie, tfait eoinoidanee mmimum nhi« 
ineMi minimum oloadineM and the lemi-diuniil maximiim of premre, ii an 
impcortant &et of observation. 

The rapid rise of rein-frequenoy after midni^t oonesponds, thou|^ 
less exactly, to the nocturnal fall of pressure ; but, as on the average of the 
year, the secondary maximum is not reached till some time alter sunrise, ots , 
about 6 ▲. X. In the Melbourne curve of cloud variation, this is aisb 
about the epoch of the diurnal maximam, and as already remarked it is that 
of minimum temperature and maximum humidity at the ground sar&toe. 
The sbght fall that ensues continues till between 8 and 9, which is about 
an hour in advance of the epoch of maximum pressure. It would seem 
therefore that the tendency to the precipitation of rain is a somewhat com- 
plex function of the temperature and pressure variations ; or inasmuch as 
the latter is an effect of the former, of the temperature variation producing 
two conditions which are in part mutually antagonistic in their effect on 
the rainfall. To sum up the results of this discussion, I would suggest the 
following as a possible explanation of the rainfall variation. The cooling 
of the atmosphere after 3 p . x in the first place checks the production and 
ascent of vapour, as well as oi convective atmospheric currents, and (adopt- 
ing Kreil*s explanation of the barometric tides) causes a rise of pressure in 
the lower atmosphere as a consequence of the sinking and compression of 
the atmospheric mass. These effects bring about a dispersion of dood and 
a fall of rainfall frequency from the absolute maximum to the absolute 
minimum of the 24 hours. About 10 f x the compression having reached 
its maximum, re-expansion sets in, and, in conjunction with continued cool- 
ing, raises the relative humidity of the cloud-forming strata, and conse- 
quently the tendency to the formation of cloud and rain. When the 
re-expansion ceases about 8 or 4 jl x , the loss of heat is still operative 
in the same direction, though less powerfully ; but, after sunrise, the direet 
effect of the solar heat is to diminish cloud and rainfall, while raisiiig the 
pressure of the lower atmosphere ; and it is not until this increasing pfessme 
has nearly attained its maximum, and the ascent cff vapour has become 
sufficiently active to prevail over these first effects, that the fcmation of 
cloud* aqd rsinfill prooeed actively, and attain their afternoon maadmum ; 
Idiis ooidition ooincidftg with the highest temperature and the gnwteat 
setivil^ of diffuring viqxnir and conveotive oorsents 

This 6q>lanatiaii, I must remark, Is suggested solely hj * oousIdeteHiMi 
cf the aeteral oeineideiit iMbeDomena, and presupposes on atasositera Ugldgr 
clMVgodwitfa vapom'j nmhaeiaMiatof theinm^ Itwmdfths 

impoariUe to piediet tim e(mi» of the dumges e beoanos 
• XUskdooBsissaaiiapvticnasTCgBifisllisslsiidiiurilinnn. 
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actions bdng to a certain extent mutnally antagonistic in their effects on 
the fonnation of rain, it would be impossible to foretell, in the absence of 
direct observations made in the cloud-forming strata, when and how these 
eiSects would mutually balance, and in what measure and at what epochs 
one or the other would become predominant. 

In the dry and hot season the diurnal course of rainfall variation is 
very different from the above. The diurnal epoch of minimum is not very 
distinctly indicated, but would appear to fall about sunrise. There is, how- 
ever, but little variation from midnight up to 9 or 10 a. m. ; and after this 
only a slow rise up to 2 f. h., when the increase becomes more rapid. 
About two hours before sunset there is a sudden rise of about 50 per cent., 
and the hour of maximum raininess occurs between 7 and 8 r. m., the num- 
ber of recorded falls being then six times as groat as at sunrise. This very 
striking feature of the hot season is due to the well-known evening storms, 
commonly called North- Westers, which are closely analogous to the thunder- 
storms of the European summer ; and, whether as rain or hail-storms or 
simply as dust-storms, are oharacierisiic of the dry season more or less in all 
parts of India. In Lower Bengal they are especially frequent, and the 
favouring conditions appear to be, the presence of a certain moderate 
supply of vapour brought by the coast winds, a high temperature at and 
near the ground surface, and a dry westerly wind from the interior of tho 
country, which in Lower Bengal blows chiefly as an upper current from the 
plateau of Western Bengal, but during the hottest hours of the day, when it 
is at its greatest strength, produces a marked effect on the mean wind 
direction at Calcutta, and is sometimes felt there directly as a hot surface 
wind. It is when this wind slackens towards sunset, and that from tho 
direction of the coast ^ains in prevalence, producing a calm in tho interval, 
that North. Westers chiefly occur. They receive their name from the fact 
that the storm-cloud most commonly originates in the North-West, and 
advances or rather forms up with great rapidity from that direction, the 
formation of the nimbus overhead being speedily followed by violent gusts 
of wind from the same direction, which raise clouds of dust and occa- 
sionally exert pressures comparable with those of a cyclone. Immediately 
before the onset of the storm, the barometer rises rapidly, sometimes more 
than 0*1 inch ; and, as Mr. Eliot has shown from a study of the autographic 
records o* the Alipore Observatory, tho subsequent fall coincides with the 
onset 01 \e stormy winds, and a great and sudden fall of temperature and 
vapour prv sure. Frequent casual observations of the motion of the dust 
and cloud margin in advance of these storms, have led^me to conclude that 
tha^ stormy wind which blows out from under the storm-cloud is a great 
horisontal eddy, the impulse of which is furnished by the air dragged down, 
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Having the weight and finenesB of each sample of silver in a pot, we 
are in a position to compute its fineness on the supposition that no change 
takes place in molting : this I Call the ** Theoretical Fineneee." When the 
contents are melted and well mixed, a small spoonful of the fused alloy is 
granulated and from this a muster is delivered to the Assay Master : the 
fineness of this I have called the Finenese of Pot,* it is generally greater 
tlian the Theoretical fineness. In the later processes and especially in that 
of pickling,** preparatory to coining, the fineness is further increased, and 
the final result is determined from an assay of the coins by taking a propor- 
tion of coins for assay singly, and also some for assay after melting them up. 
This last determination is the least satisfactory ; however uniform the melted 
mixture may bo, tbo alloy is not equally distributed in the resultant 
ingots and every after process tond« to increase this irregularity ; so that at 
last, not only are the various coins different in their fineness, but portions 
taken from different parts of the same coin are so. I have used as a measure 
of the fineness of the coins of one day, the mean result derived from 20 
single coins — tho sample piece being always cut out from the centre of 
the coin, and I have called the result Finenees of Coins,** 

During these cxpeiiments 10 pots were daily alligated to the same 
Theoretical Fineness : 1 have thus had a measure of the accuracy of the 
Assay Keports, and I have used this for calculating the probable errors of 
the theoretical finenesses, in a way which (though somewhat arbitrary) seems 
to me sufficiently accurate for tli^purpose. When the probable error of an 
Assay Koport is known, it is easy to calculate that of one heap, made of 
several samples of one quality, on the supposition that the whole is fairly 
mixed. As, however, tho mixture must at best be very imperfect, 1 have 
preferred assigning to each quality of silver tho same probable error of 
fineness as though all had de][)ended on a single report. 

As any erroneous hypothesis as to the quality of scissel used would 
clearly have vitiated the results, 1 had a quantity molted down, assayed, and 
laminated, each pot being kept separate, and thus 1 had metal which was 
of known fineness — save the small change from lamination which would 
equally be shared by all scissel — but which 1 conceived would be subject 
in melting to the same changes as scissel itself. 

1 bad*intended to keep the work from each pot separate all through, 
hut after a certain point this was found impracticable, and the coins from a 
single day’s melting have been mixed. After 1 had completed the greater 
part of the calculation for this paper, 1 found that, by a careless blunder, 
there had been a mixing of the coins of the second and third days* meltings : 
and though I could only prove that it had been slight, and it probably would 
not have seriously affected the result, 1 had the work of those days repeated 
and I use tiiis repetition, though the results are not nearly so accordant as 
8 
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tboBO I firii; bad. Thia is the reason why the melting numbers do not run 
continuously from 89 to 98 ; 00 and 01 being omitted and 114 and 115 
inserted. 

The folloTving table shows the mean results for each day’s work with 
their probable errors ; the quantities of scissel and copper used daily are 
approximately shown. The unit of weight is a tolah of 180 English 
grains. A pot contains close on 12,500 tolahs, or 4687.5 ounces troy, and 
the whole quantity of standard silver molted and watched was about 
12,45,000 tolahs, or 460,876 ounces troy,*^ or about 14,521 kilograms. 
What is not accounted for as scissel or copper was refined bar silver of 
about 997 fine. The scissel was about 016 fine. 
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It will be leen that two meltingi have been made tor eaoh proportion 
of copper. If C repregent rougblj one hundred tolas of copper, and. 
we group those determinations in proportion to the quantity of copper, we 
•hall have : 



Gain in 

Copper, 

Poti — Theory. 

OoinB — Theory. 

Coins — Pots. 

OC 

— 0-076 ± 0 070 

+ 0 545 t 0 100 

4- 0-620 + 0 004 

20 

+ 0-050 + 0078 

-1- 0 806 ± 0108 

+ 0*755 ± 0*001 

40 

+ 0 386 + 0065 

+ 0 776 + 0 107 

+ 0*440 + 0*088 

60 

+ 0 805 ± 0071 

+ 1 180 + 0 090 

+ 0*875 + 0*065 

80 

•f 0 635 ± e-078 

-(• 1*360 ± 0 116 

+ 0*725 ± 0 002 


It is evident that the refining of the Pots from the Theory is nearly 
proportional to C, and that the refimng of the Coins above the Pots or the 
ingots is approxiiaately constant, though irregular, as indeed might have 
been anticipated. 

If now we assume a -}- be the refinage in melting, when m is the 
coefficient of C above, and y to be the refinage in passing from the Ingots 
to Coin ; we shall have 

5 values of a + rnsr of nearly equal weight 

6 ■■ y of sufficiently equal weight 

and 5 values of o + ms; + y, which being the sums of the others we may 
neglect. 

Prom these equations we get the following values : 
as— 0-086 ± 0 088 
« s + 0 109 ± 0-018 
y = + 0-688 ±0-051 

The^laige probable error of a compared with ita value renders it very 
doubtful if there is any real change in scissel melting. What there is 
' seems to be towards Ion qfftnenno and it is quite certain that silver evapo- 
rates ; for, in the Begenerators and flues of the Gas Furnaces (now disused) 
the soot was found to contain silver. 

The other quantities are clearly marked, and the small probable error 
of w shows that the hypothesis that free copper only bums is probably true. 
Had « been Mumed s 0, the value of w would have been 0096. 
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Tba tilae of » riwwi tlmt sufficient copper bums away to rsise the‘ 
fineness by 0109 milUbmes for each 100 tolshs of free copper and thia 
quantity should be added as extra alloy : and the value of y shows that, 
during the processeR of converting ingots into coin, sufficient alloy is 
removed to make tho coins 0‘583 of a millieme finer on the average than 
the ingots from which they are made. 

Thus in order to have accurate Bupees it would seem necessaiy that 
the Calculated or Theoretical fineness of the pots should be 
016 GG7 + 0 085 — 0-588 — 0 109 C 
or 9101G9 — 0 109 C. 

Now if S be the amount of pure silver in a mass and W be its weight, 

S W 

the fineness/ = ^ and 

If in this equation wo put W = 12,500, / = 0 9106G7 and df = 
0*000109 C, wo shall have J W or the additional alloy = 118 C. 

Practically then to get Bupees of standard finenoss we should alligato 
to 916‘1G9 and then add It per cent, of the froc copper. 

For smaller coins the increase of fineness will bo greater and the alli- 
gation will bo lower. 

When the alloy in tho silvor is at all volatile or very oxidable 
the above rulo would not serve of course. So far as possible it is sought 
to guard against this by melting all low-touch or suspicious silver before 
receipt and heating it strongly ; or even, in some cases, partially refining it. 

The probable error of the fineness of the pots for any one day is 
deduced from 10 reports of as many pots assumed to bo alike. Its mean 
value is 0'027G of a milli^mo. Honce the probable error of the report of 
a pot is 0*087* of a millibme. As each report is the mean of two single 
assays, the probable error of a single assay will be 0'123 millihmes. 

Again, tho probable error of coins used above, is derived from 20 single 
assays of coins ; its mean is 0*080G milliemes, thus the probable error of a 
single coin assay on tho mean of all will be 0’860 milli^es. This probable 
error is the probable error of a single assay combined with the probable 
error of a single coin as compared with the mass from which it is taken. 
Tho former has been found 0‘123 milliemes, hence the latter will be 0*139 
milliemes. 

Again, it is customaiy hero to check the single assays of coins daily 
by a double assay of the melted mass resulting from 20 coins spoilt in 
the ^mping presses. The probable error of each such report is combined 
of the probable error of the mean of 20 coins together with that of a double 

* I have assmned that 0*1 of a millitme is a sufficient approxiiiuttion in valning 
(ho Thoorotioal flnenoN. 
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usay, or ia 0116 milli^me. The uiuid daily check ic one uck xeporfe hom 
a melting and 10 from single assays of coins, and, as the probable errors of 
these Talues are 0'll6 and 0114 respectively, it is evident that they are 
practically of equal weight : when so taken the probable error of the mean 
fineness of a day’s work will be 0*081 millieme. 

^ receiving Bullion about seven separately assayed parcels make a lae 
(1,/X),000) of Rupees in value. The probable error of an assay report has 
above been found to be 0 087 millieme and that of a lac (in value) of Bullion 
3*29 Rupees from assay only. The probable error of a lac of coinage is 
8*1 Rupees from its assay, which shows that even for this small daily 
outturn, the valuation is not sufficiently good ; and the uncertainty inoreases 
in proportion to the outturn, while that of the intake does not increase so 
fast. 

With 1 lac of outturn the probable error is 2*47 that of equal receipt 

2 „ n 9 »» M 

9 « ft 4*27 ff II 

4 „ fy 4*96 ,1 n 

In order that the assay valuations of receipt and outturn should be 
idmilar, the coinage should be only 63,600 Rupees daily. 

If these checks stood alone, it would be impossible for a Mint Master 
to feci any confidence in his work. And an assay establishment suffi. 
cientiy large to value a heavy coinage thoroughly, and to- make the 
necessary assays of single coins would be very expensive. The assays of 
pots are a very valuable test in a large coinage, especially when, aS here, 
they are made nearly uniform in composition and thus check each other. 
In practice a coin' beyond the legal remedy of two milli^mes in fineness 
is almost unknown, but the law is now probably as exacting as it iU 
possible to make it. 

1 am very greatly indebted to Mr. Edis, who was acting as Assay Mas- 
ter of this Mint, for the attention and skill he gave to these assays, which 
were more in number than the amount of work ordinarily would have 
called for. The accuracy of his work is proved by the small probable 
errors. 

To obtain these data was the primary object of my experiments : incid- 
entally, however, the weighments which are made in passing the metal 
from hand to band furnish some interesting information as to tiie gneeal 
working of the Mint which I purpose here to place on record. 

The umt of weighment is a tolah (the weight of a standard rupee) of 
180 grains, which is here decimally divided : 8 tolahs are equivalent to 8 
ounces Troy; the Englidi Found contains 88*88889 and the kilogram 
86*78626 tolahs. And hence^ 
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‘ IpQOfiOO Rupees diould weigh 1,00,000 tolahs. 

t) 87,500 ounces Troy. 

„ 2,671*4200 Pounds » 114706 Tons. 

,1 1,166-3811 kilograms. 

The Melter receives his silver in bars and lumps, and also as scissel and 
tejeeted blanks and coins. The portions for each pot and its proportion 
of copper are separately delivered. His results are— 

Is^ — Ingots which con bo weighed as soon as cleaned. 

2nd , — Ghippings from the bars and spillage which require to be clean- 
ed before weighment : usually next morning. 

8ri.— Ends of ingots and pieces cut o£E before delivery to the lamina- 
tor as not being fit for straps. 

4^%.— He has drosses and sweep which contain more or less silver 
and of which the value cannot be known till later. 

The following table shows the results obtained in this department from 
these experiments, os to which it must be noted, that while the metal is ac- 
curately weighed to the Hf elter, the future weighments are less accurate until 
it takes the form of coin, for it would be impossible to give the same lime 
and care to weighments which are mere chucks that are necessarily given 
to the more important ones ; or to use balances for them as delicate. 


Ko. 

Weight giTon 
to ALdtw. 

Outturn. 

Approximate 

Loss. 

Good Ingots. 

Heads and 
Pieces. 

FoiticleB. 


TMu. 

Jhhht, 

IbfoAe. 

Xhhht. 

ToUtht, 

89 

119,447-0 

118,908-8 

0 

461-2 

770 

98 

126,148-0 

124,578-6 

0 

505 4 

69-0 

83 

125,121 0 

124,667-8 

0 

867-5 

95-7 

94 

125,076-0 

124,567-8 

0 

420-8 

91-4 

95 

126,090-0 

124,648-6 

4*0 

888-0 

55-4 

96 

185,188-0 

124,676*8 

0 

887-4 

68-8 

97 

124,028-8 

123,114*8 

108-0 

754-5 



124,680-0 

128,496-4 

531-0 

442-4 

60*2 

114 

185,484-0 

124,691*2 

280 0 

866-2 

96-6 

115 

185,9730 

125,480-4 

0 

428-9 

687 

Boms. 

1,244,07<S 


918-0 

4613-8 

788-8 






It 

Fercentage. 

W-<M80 1 

0-07874 

0-86252 

0-05894 
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Hence it will be seen that about 4^ per cent, alone of the weight is 
unaccounted for at once, and that, after the particles are all recovered, the 
amount left in the drosses is about 6 parts in 10,000, and this includes the 
alloy burnt away. At the rate of 11 per cent, on the free copper, the loss 
on that metal would have been 607*2 tolabs, leaving only 126*6 tolaha 
or 0 010169 per cent, of the value as a real loss, but what is shown above 
fuiHy represents the experience of some years as regards the net loss of 
weight by burning. 

When passed by the test of assay, the ingots go to the Laminating 
Department, and from this time no trustworthy valuation can be made till 
the coin is ready for issue. In all the succeeding processes metal is lost by 
abrasion and alloy being burnt in the annealing processes and removed in 
the pickling necessary to clean the surface of the silver for stamping. On 
the other hand, oil and grease from the machinery adhere to the surfaces and 
(till the blanks are cleaned) a small portion of oxide adheres and thus the 
weight is increased. 

It will be seen from the following table that the Laminators cut off 
and reject about 2 per cent, of the metal received, and that, very littlo 
weight being apparently lost, the outturn of good blanks is nearly 60 per 
cent, of the weight of ingots. Good blanks here of course meaning those 
which are perfect in form and ready to be tested as to their sufficiency in 
weight. When the whole sweeps have been refined and the silver in them re- 
covered, there is ordinarily a gain in the Laminating Department from the 
causes I have s^xiken of. It appears that in a mean of several years the result 
of crediting the recoveries of sweep &o., has been a small gain in weight 
in those Departments, amounting to 0*00003 of the amount. It is here ^t 
the effect of bad silver is mainly felt : when silver which is derived from orna- 
ments, and a few other sources, is used without being woU refined, the floors 
of the laminating rooms are covered with spangles, causing of course 
a heavy loss, and the edges of the straps are ragged, so that the outturn 
of blanks is much less t^n the normal amount, while the weight of 
scissel is sensibly increased. 
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The blanks when cut out pass to on officer whom we call the Adjuster 
whose duties are very important. After being slightly cleaned the blanks 
are individually weighed in Automatic Machines, the light blanks are re- 
turned to the melting pot, while those that are too heavy have their weight 
reduced. This used to be done by hand, but we have recently made a 
machine which deals satisfactorily with about 1500 blanks an hour. As the 
farther processes of coining reduce the weight of the blanks, an allowance has 
to bo made here for this reduction, and it is part of the adjuster’s duty not only 
to keep his machineb in order and see that each blank is within the remedy 
allowed, but further to check the weights of the bags (each containing 2000 
blanks) and see that each bag is within the much narrower limit laid 
down for his guidance, and that iinally even then they are not all on one 
side so that the error would accumulate. 


Melting 

Tale uf Blanks. 

Delivery to Milling Dept. 

No. 

BecoivLil. 

Heavy. 

Medium. 

Light. 

Tale. 

Weight. 

1 

69,6 G 2 

73,800 

74,124 

73,006 

73,8% 

74,066 

73,300 

72,684 

73,024 

73,682 

2,006 

2.617 

3,086 

2,416 

2,009 

1,420 

3,143 

2,744 

3,028 

1,430 

03,033 

08,028 

68,700 

60,283 

69,060 

71,277 

67,071 

68,2.12 

67,783 

70,847 

2,764 

2,316 

2,248 

2,207 

1,928 

1,360 

2,186 

1,708 

2,213 

1,306 


66,088*9 
70,042*5 
70,046*0 
. 70,044*0 

70,044 *e 
72,046*4 
70,044*1 
70,044*1 
70,046*5 
70,046*6 

Bmns. 

782,124 

24,868 

087,003 

20,268 


698,486*5 

Fere 

?ntago. 

_ 3*30633 

03 83 G 97 

_276770 

i 



The proportion of light and heavy blanks beyond remedy is about 
what has now for many months been usual : the Tale of Blanks sent on is 
smaller in proportion, and 1 have not thought the percentage worth giving. 
Of course it includes heavy blanks reduced, but only whole bags are sort 
on, and thus not only has the percentage sent on been smaller but it is 
more regular than usual : 1 believe too that the weight is more regular. 

The experiments were not sufficiently extensive to show the working 
of the maohine for reducing blanks, but the following data will show this 
and give a comparison with the old method of filing by hand. 

In December 1878, 288,639*9 Tolahs of blanks were reduced 
by maohine to 282,860-6 

Silver resaeved 1,278*4 

The recovery was 1248*4 Tolahs of partudes worth 1178*61 Be., 
ttowing a Mr of 2*866 per cent, in weight of partielei 
md 7*686 ,, in vaM of the silver 
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In Beoember 1877, 233,849*8 tolalis of blanks were rednood 
by filing to 232,049*4 

Silver removed 1,800*4 

The rocoveiy was 1223*7 tolahs of particles worth 1129*28 Bs.| 

diowing a loss of 5*898 per cent, in weight of particles 
and 18*236 „ „ in value of silver. 

The accuracy with which a certain amount can he removed per bag* has 
been increased and the cost greatly decreased, for one boy can attend on 
two machines reducing, if needed, 21,000 blanks a day, whereas this used to 
require ten men, and as so many were not always available, work often fell 
into arrears. 

1 have now to trace the blanks through their last stages till they be- 
come rupees. 

The adjuster passes on the blanks to what is here called the Milling 
Department, but in the Koyal Mint the work is called Marking. In this 
process, a few blanks are s})oiled when the setting of the machines is 
defective. The final annealing and pickling come* next, and the rupees 
lastly issue from the Stamping Press, only requiring examination before 
final issue. 

1 have not thought it worth while to give hero the separate results in 
the rooms devoted to these purposes severally. Defects in the Milling De- 
partment and those in the annealing sometimes pass till they are found out 
in the presses or in the final scrutiny. 



Blanks firom Ai^uster, 

Bupoos fit for issue. 


Tale. 

Weight. 

Talo. 

Weight at rate of 
rocoipt. 

Weight after 
ooinago. 

' 89 

92 

98 

04 

05 

06 

07 

98 

114 

116 

66,000 

70,000 

70.000 
70,000 
70,000 

72.000 

70.000 
70,000 
70,000 
70,000 

Tolahs. 
66,035*0 
70,042-5 
•70,0460 
*70,044 0 

70.044- 6 
72,046-4 

70.044- 1 
70,044*1 
70,046*6 
70,046*6 

64,832 

67.040 

06,966 

69,006 

67,010 

70,460 

67,788 

08.507 

68,068 

68,407* 

Tolahs. 

Tolahs. 

64,834*0 

67,048*0 

68,961*0 

69,007*8 

67,911*6 

70,468*6 

67,786*8 

68,606*6 

68,067*4 

68,411*6 


608,000 

i 

608,480*6 

681,812 



Pscoeniags of Uanks. 

^ 97*68080 

LoHofiritiMiftirgdc. 
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We hare already Been that 59*1487 per cent. oE the weight of ingoti 
is converted into blanks. These were in tale 732, 124, of which 687,008 were 
good and 24,858 heavy but capable of being reduced, or in all 711,861 capable 
of being coined, and we now find that of those sent on from the Adjusting 
Hoorn 97*68080 per cent, become good Bupees. If thftn, all had been sent 
on we might have expected 605,851 good coins whose standard weight wiuld 
be 56 181 per cent, of that of the ingots. 

Further, wo find that 681,812 blanks as they leave the adjuster lose in 
after processes 394 2 tolahs, or 70,956 grains, in weight. Thus thetiverage 
loss on each is 0*10407* grains, and each blank leaving the adjuster 
should on an average weigh 180*10107 grains, and each bag of 2000 blanks 
2001*156 tolahs. 

The general procedure of Minting has been unchanged for very many 
years, but, as the cilccts of the coining processes must vary with details of 
manipulation impossible to define exactly, 1 some time ago recognized 
that it was necessary to modify both the amount of additional alloy and the 
ezci'ss weight of the blank over the coin, and resolved to investigate the 
matter. 

1 now offer those results to a wider circle than they were originally 
meant for, because 1 think that many will bo interested in knowing the care 
that is taken to keep the coinage of India to its standard value. I hope too 
that it may lead to the publication and circulation of similar results from 
other Mints and thus to advance in Minting. 

• This amount, like Iho y of the fineness (see note p. 60), varies with manipulation 
and the quonUties are dopendent on each othor. 
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(With Plates IV, V, VI, and VII). 

Perhaps in no other part oi* the -world can be found a parallel to the 
small and peculiar region iininediately East of Assam, and that separates 
India from China. 

On each side of it we sec a large Empire, numbering its people by 
hundreds of millions, densely located, and who have been for many centuries 
conspicuous for their industry and intelligence, and with records extending 
far into the past. ^ 

Yet across this interval of some 200 miles only, wo find little or ^6 
intercourse or trade. \ 

Undoubtedly towards the North and North-East, the difficulties of find- 
ing an outlet at any reasonable elevation are demonstrated. In most oases 
the routes must cross at least 10,000 feet or more, besides being proverbially 
difficult. 

Assam has never to our knowledge been entered by any large force 
from the North East, or due East, and the only invasions, (excepting those 
np the valley from the west) have been over Fatkai, by the Ahoms and 
Qurmese. 

0 
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The diBCovcry of a good trade route between India and China, has 
long exercised many minds. Routes viA lower and upper Burma, to 
Yunan, have been ol late years advocated and partially tried, but all 
present a consistent feature in the extreme difficulty of the country beyond 
a certain point. 

iOlperienco of the Grosvenor Mission clearly confirms this, and 
indirectly points to the necessity of crossing the intervening valleys higher 
up— I, the country between Momein and Yunan being reported extremely 
difficult). 

Keeping these facts in viow, a few remarks regarding the old route 
out of Eastern Assam, vid Patkai, and the possibility of a good trade route 
with western China, vid the Sittang country to the Yang-tse-kiang, may 
be of some interest. 

Some years ago attention was directed to this route and endeavours 
made to induce Government to explore it. 

In 1868 Mr. F. A. Goodenoughof the Calcutta Chamber of Commerce 
submitted a report to Government for co-operation in the matter, urging 
that the time had come when such an expedition was advisable and likely 
to be a success. The local authorities, however, viewed the proposition 
with such marked coldness, that no action was taken in the matter. 

In 1608 Mr. H. L. Jenkins crossed the Patkai near the head waters 
of the Namrdp river, discovering the Nongyang lake on the other side# 
but he was unable to proceed further that year.* 

In 1869 he again started in company with Mr. A. J. Peal, and followed 
the track of the previous year, and passing the Nongyang lake, found no 
serious obstacles until they reached the first Singphd villages at Ndmydug 
in the Hdkong VRlley,t where advance was prohibited by the chiefs. 

After fruitless attempts to overcome their opposition, the party was 
compelled to return to Assam, selecting the route by which Dr Griffiths 
passed from Assam to Burma in 1887, and which is more to the west. 

By the route in, the line generally was both more circuitous and 
difficult. 

Remarking on the latter Mr. Jenkins says, “ It is much to be 
regretted that Griffiths chanced to take this route, for it is doubtless 
** owing to his description, that a general impression has ai*isen that the 
'* Patkai range is a formidable barrier erected by nature to prevent com- 
*' municaUon between India and the countries lying to the East.*’ 

Having been more carefully and recently described than the others, 

* Bee Proceedings A. 8. B. 1800, page 07. 
t See Proooedinge A. 8. B. July 1870, page 880 wp. 
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Gfifflth ’0 route” hu oome to be teken fte a t jpe of the difOeultiee on thie 
queition, and has undoubtedlj led many into error. 

Tracing the subject back, we find that in 1816 MBie 6,000 Bunttesef 
troops and 8,000 auxiliaries crossed Fatkai into Anmni, at the intitation 
of the Baja (Ghandrakant). 

Soon after, it is said, 80,000 followed under Keo Minghi, who re- 
turned to Ava in 1818, leaving about 2,000 men behind him MMMm. 

About 1821 Maha Thilawa, the Burmese general in Asaa&lf was fnTolved 
in disputes with us, anl in 1S22 Menghi Maha Bandula led 18,000 men 
over Patkai and made Assam virtually a Burmese province. 

In 1824, war was declared by us, and the question of routes into 
Burma was eagerly discussed. Pour were declared praotioable, two by sea, 
and two b} land, s. e , 

Land route, Calcutta to Ava vi4 Assam, 1,488 miles and 170 days. 

„ „ „ Manipur, 1,052 „ „ 107 „ 

Sea route, „ „ v%d Araoan, 885 „ „ 89 „ 

„ „ „ Rangdn, 1,446 „ „ 82 « 

Of tho land routes, it was settled that the Jiine eld Assam, and over 
Fatkai was by far the best, but that Kangdn ofEering better transport 
for stores was ultimately adopted. 

In 1828, Lieut. Burnett reported on the route by which the Burmese 
had entered Assam, and it was no doubt on this that Fembertou relied in 
his Report on the N. E. frontier” in 1885. 

” The passage of the Fatkai,” he remarks, ” is represented as easy 
” when compared to the seven or eight equally lofty ranges that must be 
” crossed between Gacbar and tho Munipuri valley.” 

On all occasions Femberton wrote in high terms of this pass, and, 
after his surveys on the Munipuri side, we may consider him one of thq 
best authorities on the matter. 

Sir Ashley Eden has truly said that no man before, or sinee, has ever 
had such opportunities of collecting reliable information on the inbjeot, 
and very few would, or oould, make such good use of them. 

It was in 1887 that Dr. Griffiths, who was one of the Tea Ooipinis- 
sioners, crossed from Assam to Ava. Yet though he started ^om Biaa^ and 
passed Mainkwan, his route over that portion nowhere coincided with 
Fcmberton*s account of the old Burmese one. 

After leaving Bisa, in Assam, he took a considerable detour to the west, 
the reason for which is not 1 think to be found in his journal, But is 
•ttiihutalile to the fact that along the old route villages were muitttatued, 
se that noi only was the route itself always kept more open and in repair, 
hut previsions obtainaUe all tlong. 
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WhetLer these Tillages were kept there by the authorities or remained 
there of their own ohoiooi and benedtted by the line of trade we cannot 
now say, but soon after the close of the Burmese war, they migrated 
westwards ; possibly the state of frontier anarchy that followed loft them 
too often at the mercy of necessitous soldiery, to avoid whbm they retreated 
to the higher ranges. 

On Griffiths' arrival, therefore, at Bisa, instead of pursuing the old route 
tip the Namrdp river, towards the Loglai basin, we find he made a sudden 
turn westward and })aB8cd through the Morang Ndga" country, crossing 
Patkai near Yugli at 6,000 feet elevation, and subsoquent ranges at 8,500 
and again 5,100 feet, Nongyang lake being loft fully 20 to 25 miles to the 
east. 

The old route, in fact, at that time had been abandoned — neither food 
nor transport could be got there— and he was compelled to go where these 
wore obtainable ; the old path also by that time would have been covered by 
jungle and more or loss impracticable. 

Properly speaking the name Patkai applies only to the highest ridges 
wherever they occur ; in few places are they continuous for any distance ; the 
water parting is often cut up into distinct groups of hills with many low 
places intervening, more especially towards the eastwards, whore from the 
Nongyang lake, they sink lower and lower, to where Singphus assert they 
have crossed nearly on the level after Bhinoceros. 

It is in this neighbourhood that Mr. Jenkins and others consider it 
extremely likely that passes may be found at oven less than 2,000 feet 
elevation, and it is evidently near here that the old route lay. The basins 
of the Namrdp on the north and Loglai on the south, so closely approach 
each other from opposite sides, as to leave but one march between them 
from water to water. 

These two drainage basins, shewing as they do the lowest levels on 
each side to be in such close proximity, and where the soft strata is most 
rapidly denuded, naturally indicate the lowest part of the range. 

Pemberton describes the old route as follows : 

** Bisa, which is the principal village and residence of the head of the 
Singphu tribe of that name, stands about 10 miles from the gorge of the 
'* defile through which the pass leads, and the first stage is to the Namrdp 
** Nulla, on the banks of which good camping ground is found 16 milM 
*' from Bisa. 

*' Between the let and 2nd stages two hills are crossed, th^ Tontfik 
** and the Nunnun, neither of which present any difficulties that might not 
** be easily overcome. The Namrdp flows between these hilli^ and the 
«( l^uunun* falls into it a short distance from the second encampment ; 

* Nomphfik, 
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there is but little jungle in the vicinity of the camping ground, which 
** has space for a tolerably large body of troops. 

The distance of this stage is 12 miles. 

The third stage, which extends from the Nunnun to the Easi Nulla» 
** flowing at the northern foot of the Patkai hill, is about 7 miles. 

After leaving the Nunnun and crossing a low hill, the Namrdp is 
** again reached and its bod travelled over for 5 miles. 

This portion of the route is the worst, as the bod of the nulla is 
filled with large stones and rocks over which the traveller finds it diffi« 
“cult to make his way, but the Burmese appear to have avoided it 
“ by cutting paths through the forest above. 

“ From the Kasi Nulla to the summit of the Patkai central ridge, the 
“ distanei' ih about 4 miles, and the ascent is said to bo very precipitous, 
“ but it is quite evident from the description given, and the manner in 
“ which the Burmese travelled that there are no serious obstacles which 
“ the judiciouh emjdoyment of a few pioneers would not readily overcome. 

From the Kasi Nulla at the northern foot of the Patkai hill across to 
** the Loglai the first nulla met with on its southern declivity is one long 
“ march, and there is said to be a very inadequate supply of water between 
“ these two streams. * 

“ From the Loglai to old Bisagaun, the original site of the Singphu 
“ tribe, not far from the gorge of the pass on the southern or Burmese 
“ side, there are six marches none of which are either very long or diflt- 
“ cult.” 

In the above quotation from Pemberton it is noteworthy that the 
first two, if not throe, marches coincide with the route taken by Mr. 
Jenkins vid the Nongyang lake in 18G9. 

Both follow the Nomrdp for some distance and then leave it where 
the river makes a long detour to the east, and near to the village of 
Namphdk, and thence crossing some low hills, descend again to the river, 
thus cutting off a large bond. 

After this, even, it is evident that the routes coincide, and where they 
diverged it is not now easy to find. 

It is extremely probable that the old Burmese route that Pemberton 
describes, lay a lit^ to the east, for though Mr. Jenkins states they could 
have crossed the ridge some 500 or 000 feet lower, by keeping more 
yet the ranges to the eastwards are generally iHll lower. 

From the foregoing it is obvious that the old route held longer to the 
basin of the Namrfip, and debouched on the Loglai higher up, thus escaping 
IHgum Bdm ; the two routes, however, are near each other, and fairly direct, 
which Griffiths* was not, but it is only by a careful study of the locality 
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that tbe best nte could be found, all ia now forest, and tbe route Hne will 
have to be re-disoovered ; tbere can bowever be Htfcle doubt that it orosaed 
Patkai close to this point, and probably at leas than 2,500 feet above tbe 
sea level, and say 2,000 feet on the spot. 

The approaches to Patkai at the part indicated, present no insuperable 
difficulties on either side ; undoubtedly a strip of hilly country extends for 
aome distance north and south, parallel to the main range or ranges, but 
tbe country on the northern flank connsts of tolerably low hills and rolling 
land, and on the other side, it seems to be repeated between Digumpdni 
and the Turong 

The paths on that side, in fact, are now confined mainly to stream-beds 
between which they cross low spurs ; the latter is characteristic of the 
route between Loglai and Nainyung, where it goes by the Kaisu, Namlip, 
Tdngsdm, and Yungmoi, to the village of Ndmydng in the Hukong, or 
Dinoi, valley. 

It is unfortunate that ever since our taking possession of Assam most 
works that allude to routes between India and China, treat the passage of 
these ranges as an almost insuperable obstacle. 

Excepting by Pemberton, and latterly Mr. H. L. JenkinSf it is generally 
looked on as a subject hardly worth discussion, or investigation. 

It is taken for granted that there is no good, or even fair, route from 
Assam v$d Hdkong to the Shdn States, and that the Patkai is simply an 
impassable barrier, whereas the truth is that the more tbe matter is investi- 
gated the more likely it appears that this old route will turn out to be not 
only the best, but perhaps the onfy available trade-route out of upper 
Assam, by which we can get anywhere Batf, 

From the summit of Patkai, near where the old route crossed, the 
view south-west is across a rather large triangular valley having a sheet of 
water in it called “ Nongyang” several miles long, andln wooded island 
towards the eastern extremity. The Nongyang River” falls in from the 
west after a course of 12 or 14 miles, mainly Mween two high and contin- 
uous ridges, each called Pstkai, that were crossed by Drs. Griffiths and 
Bayfield, and which river has generally been considered the boundary between 
A ssa m and Burma at this part. After passing through the lake the river 
flows out east into the Loglai, or Laklai, going south and east to the 
Turong. 

On the south, Digam Bdm rises very oonspicuously beyond the 
Ncngyangpdni ; it is probably not less than 8,000 to 4,000 feet high, tbe 
sunounding biUs north and south being 2,000 to 8,000, with water-coursn 
and passes at perhaps 1,000 feet above the sea level. 

Beyond Digam Bdm lie tbe first flingplid villages in the HAkong 
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▼allej, the nearest being Ntimydng, situated on a ri?er of the* same name 
that rises far to the west, south of Patkai and nearly opposite the^ Tirap 
▼alley (of the northern slope). 

TV) name of this rirer has been so Tariously rendered as to makeHts 
recognition at times difficult ; we find it as the Ramyoom, Eamyoom, Kam- 
miroan, Nam-ma-ron, and Nimyfing, the latter no doubt most correct. 
After passing the village it flows S. E. and falls into the Tdrong. From 
Kamyung there is constant intercourse with the south, west, and east, 
over an undulating hut not difficult country. Traders generally pass it tn 
route for Assam. 

It is extremely significant that the name “Patkai*’ (which is an 
abbreviation of Pat kai song kan*) originated on the pass at the part 
above indicated, in consequence of an oath there ratified between the Ahom 
Raja “ Chudangpha**t on the north side, with Sfirfinphai, the Nora Baja of 
the south side, whereby each bound themselves to respect the Xongyang- 
p4ni as the boundary, and that between them, ere separating, they erected 
two sculptured monuments, as memorialB of the treaty on each Umk of the 
river. 

Previous to this period the range there was called “ Doikaurang” 
Doi = Mountain, Kau = 9, and rang s united, namely the place of ** nine 
united hills," or where nine ranges converge, which latter singularly 
confirms all we know of the place already. 

At the site in question, but one range is crossed from water to water, 
whereas to the west, at least 8 or 9 conspicuous ridges must be crossed ere 
the plains are reached beyond. 

The name “Doikaurang" was bestowed by the first Ahom Raja 
" Chukhapha," when passing from Nora, or Pong, to take Assam in 1228 
A.D. ^ 

It seems clearly demonstrated by this time, that there are no trade 
routw to be expected vid the “ Brahmakund," the “ DaphapAni," or* “ No 
Dehing" valleys, and nothing intermediate is possible. 

The bufferings of Lieut. Wilcox and his party in 1827-8 during hii 
attempts to penetrate eastwards are sufficient to deter any re-surveys of 
those routes for such a purpose. 

^e Mishmi hills to the north again, or the Abor countiy, are equally 
uninviting, nor are lines of traffic more likely through the Daphla hills, exoept 
by oattle, and over passes that on the north, as on the east, are not less than 
10,000 feet, if as low. 

• Fas out, Xai — fowls, Seng — oath, Kan — taken. 

t Chudaagpha'a ambassador was the Bor Gk)haia Ttataahiufc and that of the 
«oiu B^a, Tarinpon, date 1809-40 A. D. 
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To ilie Boutb-east, even i£ a little too far south, must we turn, if 
anything approaching a trade route out of Assam is to be found, and at 
or near the old Burmese route, we at once get one that is remarkably easy 
and that with comparatively little outlay would be suitable for wheel 
traffic. 

The station of Gauhdti on the Brahmaputra, is now connected by a 
fine carriage road to the Shillong plateau, which rises to between 5,000 
and 6,000 feet, the last 8,000 feet of which is in a distance of only 12 
miles. 

Tho difficulties of crossing Patkai are, at least, less than half of those 
met with on such a road, and that we can easily overcome them we have 
demonstrated. 

Having glanced at the position of tho route vid Nongyang, it may 
be well to indicate those of several others, leading from upper Assam into 
before noted, tho valley of Hukong. 

There is a route tlirough the Ndga hills west of the Tirap river, and east 
of the Disang, that enters at the Namsang Nadi, a tributary of the Dihing, 
and not far south of Jaijmr. This line after traversing the bod of tho 
Namsang for some distance crosses tho Patkai by the Takum pass, (say 
6,000 feet) and thence follows the Namyung till it joins Griffiths’ route 
(the latter is often called the Tirap route). 

A second entrance to this same I’akum route is from Borhdt on the 
Disang river ; the water-shed about here, though, rises to 6,000 and 7,000 
feet and is a more continuous ridge. 

The late Colonel Hannay advocated a line vi& Bhitor Namsang on the 
Tankak river in the Sibsagar district, passing through the Naga villages of 
dbngloi, Songsa, Sangba, Langia (or Longra), Horu Khet, and Ohotagaon 
to Bingolani, the latter situated on the Dinoi some 45 xnil^ north and 30 
west of Munghhong, and near the western extremity of the valley of 
Hukong This line presents no very serious obstacles and is much used. 

Another route has boon proposed entering the Dhansiri valley, passing 
Bamaguting, and thence Fhre re ma, Gopsi ma, Dibu ma, Teseshu ma, 
Tajoga ma, Kaza ma, Jessa ma, Kochapa ma, and lastly Teuohu ma on the 
Dinoi. 

This, however, is over a long line of hilly country and ends far to the 
west in the valley of Hukong, and from whence any road east must cross 
the whole line of northern dpinago, whereas the endeavour should be to 
keep in the Uoel plains of Assam as long as possible, having in view the 
fficilities on the southern side, and also to penetrate the mountain barrier 
where not only lowest but narrowest. 

Once the plains of Hukong are reached, say near Numphin or old Biss, 
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on the Torong, the fine would keep north of the Dinoi Biver, erof^g 
country covered by open undulating grass plains, whence vid the low Eiako 
hills it could join the trade route to Mdngla east of the Irawadi. 

The Shuemai, or Phuugmai Kha, on which this town is situated, is 
genemllj' believed now to be the mun stream of the Irawadi and flows 
from the N. E. through a large plain or valley called the Sittang country. 
There can be little doubt but that Dr. J. Anderson* is correct in supposing 
that this river has its rise in Eastern Tibet. 

It is hardly nocessary to remark that a route over Fatkai to Upper 
Burma alone, is not pressingly required ; what is really in demand (and will 
continue in demand until solved) is a good route joining India with China. 

The advocates of a route to Western China may be divided into three 
parties * 1st, those who would start eastwards almost at once from near 
Bangun, and may be called the ** Marine'* party : 2nd, The far more legiti- 
mate one that advocates a line through Burma to the upper provinces, ere 
starting east, so as to gain not only the China trade but benefit Burma 
itself by a good line of internal communication ; these would be the " Bur- 
mese" party : Srdly, There is a large party both in India and England, if 
not also in China, who are in favour of a more direct line between India 
and China if it were possible, even if it had to pass vi& the Hukong valley, 
and across the northern extremity of Upper Burma, towards Talifuand t^ 
Tang-tse-kiang. 

These three parties are, so far, distinct, if not actually in opposition 
to one another, but the question is becoming gradually much simplified. 
The Marine (or Manchester party) now that India can, and wiU, beat 
Manchester in the cotton trade, is certain to die a natural death ; a trade 
route with China vid the mouth of the Irawadi is not in demand, so tbatf 
only the Burmese and Indo-Chinese parties remain. These should really 
not be found in opposition at all, if the Patkai route is possible ; on the 
contrary, their interests are almost identical; a junction on the upper 
Irawadi would benefit both. 

To imagme that the trade to England from western China, would go 
by the valley of Assam, while the Irawadi was open, would be absurd. It 
would be equally so to expect the Indian trade to go vid the Irawadi ; each 
would take what legitimately belonged to it ; indeed, without oombinatioa 
between these two parties it does not seem likely that a route to Westenr 
China will ever be possible. There is aotudly no reasonable ground why 
either should oppose that combination, while there is everything to gain 
by uiuoQ, 

l%e immediate future of Burma it is not difficult to forecast, and with 
* JoQin. Royal Goog. Soo. Yol XL^ lB70^p* 288. 
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•uoh an object in view, as a route joining the two largest empires of 
the East, it behoTes us to look ahead. 

The difficulties in connexion with a good trade route from India ta 
China vid Patkai and upper Burma are uoi phyeioal oneSy as has hitherto 
been supposed ; the only real obstacles are political ones, which would 
vanish, the moment Chinese and Burmese jealousy was overoome. 

The obstacles to trade, in fact, are all confined to one tribe or race, 
the Singphds or Eakhyens, who inhabit the hills between Assam, Burma, 
and China, and by a state of tolerated anarchy, effectually prevent peaceful 
intercourse. 

Until some central authority is recognized, and joint action taken, it 
is not easy to make head against these turbulent clans ; an alliance for their 
suppression, would at once solve the Indo-Chinoso route question, vi& 

Assam.* 


Appendix. 

The following few extracts from the diary of Mr. A. J. Peal serve 
to corroborate the remarks made by Pemberton before quoted, as to the 
lino of route. 

December 6th, 1860. We had great difficulty to get the men to 
start, and were not off till noon, crossing soon after a couple of low hills, 
due south of the village (of Namphdk), we struck the Namrdp again and 
eventually camped 8 or 4 miles up its bed. 

" 7th. Continued up the bed of Namrdp, and subsequently the Nam- 
bong, camping at mouth of the Nanki. 

8th. Marched up the bed of the Nanki after boiling water at 211^^ 
thermometer at 66°, and commenced the ascent of ** Patkai” at 11*80 a. h. 
reaching the summit at 2 p. m., after a hard climb. Boiled water on the 
top at a temperature of 208”, thermometer 66°. Wo camped at the first 
water on the southern slope at about 400 feet down, and had a fine view 
of the Nongyang lake and also the Brahmaputra. 

** 9th. We boiled water ere starting at 208^”, thermometer at 66°, 
descended pretty easily and rested at the ford of the Nongyang river at 
11 o’clock, route E. S. E. Subsequently crossed a spur of Digam Bdm 
nearly as high as Patkai, camping at a small stream half way down the 
other side, course S. E. and tortuous, say 14 miles. 

” 10th. Started about 9 a. ic. and by 10*80 reached the Digampdni, 
crossing and ro-orossing several times, and after ascending a low ridge came 
suddenly on the Loglai (or Loklae Eha) of which we had a fine view* 

* Tbe greater portion of this note was written in 1872. * 
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Hie bed some 80 or 100 feet below was say 100 yards wide, composed 
mainly of slaty rook, and with long rapids. 

** 11th. Marched down the bed of the Loghu, which being composed of 
boulders was very fatiguing, we passed some fine rapids, and camped at the 
mouth of the “ Eaisu,” having only done about 8 miles. We found no 
dew south of Fatkai at night. 

** 12th. We ascended the bed of the Eaisu and crossing “ Easukii/' 
(or hill) struck the Namlip, after going down which for some 6 miles^ 
camped at the mouth of the Yungsum, a small stream. 

** 18th. From the Yungsum we crossed a low ridge to the Yungmoi 
and followed it out to the Namyung river, which we reached at 4 F. ic., 
finding it about 80 yards wide and flowing over shingle. Men at once 
started on to the Numyung village for food. J. brought back rice, fish, 
&c. 

** 14th. Beached Ndmydng village in half an hour after breakfast, 
finding a nice open place and rice lands, and wore very hospitably re- 
ceived.** 

The party were here mot by messengers from the chief of the Dinoi 
villages prohibiting an advance. While waiting result of a friendly message 
in return, many traders passed, with daus, amber, &c., for Assam ; others 
again came in from Assam, and from the Naga hills west ; a great deal of 
information was gained from five men who had come from near the Irawadi, 
due east, they said a great many Chinese passed through their villages to and 
fro, trading with Hukong, so much so that both they, their wives and even 
children, could understand Chinese. 

The extracts relating to the return journey also completely corroborate 
what was already known us to the difficulties of the Tirap or Griffiths* 
route, by which the party returned. 

** 26th December. Started at 10 a. m. back, after some trouble with 
the carriers who refused to take the loads by that route, through the Ndga 
hills. He reached the mouth of the Chilly (Tsili) about 4 p. h. after a 
march of 15 miles. 

** 27th. This day we arrived at the first Mosang Ndga villages ; distance 
10 or 12 miles. 

** 28th. Passed through several Mosang Ndga villages and camped in 
one with 60 houses at 1,600 feet elevation. 

** 29th. After starting, we ascended a very high hill or range (Gedak 
Bdm, say over 6,000 feet) and then down some 600 feet to a N4ga village 
on a spur, surrounded by other villages not far off. They have a fine 
breed of cattle, and a peculiar hairy little dog like a terrier. 

80th. To-day crossed another high ridge, and camped some 800 feet 
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doTO it on the other nde, at the first water, it was Patkal. Found it 
very hard work, ai the southern faces of ^e ranges are either open oultiya* 
tion, or deserted destitute of shade, the path in many places almost 
perpendicular. 

**81st. Again over a ridge of Patku ; water hoiled at 208*, and we 
started down to the valley of the Namtsik, where we camped. 

“ Januaxy let, 1870. Grossed another high range, over 8,000 feet, 
crossed a stream, ascending again to Yugli at 8,000 feet or more, from whence 
we had a fine view of the Tirap valley, and Bangatu rising beyond it to over 
8,500 feet, the peak about 4,500. 

** 2nd. We came down from Yugli to the Tirap river, rising again to 
8,600 feet over Bangatu, thence along a ridge passed Bangnam, and down 
to the river Ti keng, thence up to Eongtam 2,000 feet and vid Wado to 
Tirap Mdk on the Diking river.** 

Jdevation qfeome qfthe ** Paeees'* north of India, Nipal and Aeeam, aUo 
ofeome in Tibet,^ 

feet above the sea. 


Chang ohenmo, (Lon. 79*, Lat. 84* 80*) 

• ee 

... 19,000 

Oho morang la, (Tibet) ... 

... 


... 18,760 

Cho la, (Sikim Chumbi) ... 


• • e 

... 15,000 

Donkia, (Sikim Tibet) ... 

... 

• ea 

... 18,466 

Gala, (Nipal) „ 

... 


... 16,700 

Qua tina la, (Sikim Chumbi) 

... 


... 14,000 

Jelep la, (Sikim Chumbi) 

... 


... 18,000 

Kongra lama, (Sikim Tibet) 

... 

see 

... 15,740 

EambaliS » » 


• at 

... 

Khalamba la, (Tibet) 

... 

e e 

... 17,200 

Ligtildng 14, „ 

... 

■ ot 

... 16,000 

Mariamla, „ 


vet 

... 15,600 

Nilam, (Nipal Tibet) ... 


• ee 

... 16,628 

i> If ••• 

... 

• •• 

... 16,720 

PhotuU, (To Tibet) 


see 

... 15,080 

Tiptala, (Sikim) 



• ee 

Taklakhar, (Nipal Tibet) ... 



see 

Taukra la, (Sikim) „ ... 

... 


... 16,088 

Walung ohung, (East Nipal and Tibet) 


... 10,886 

Takla, (Sikim Ohvmtn) ... 

... 

eeo 

... 14,000 

TnUili, (Bhutm) 

... 

• ee 

... 10,000 


• These an not mCwCnT passes cn acoountof iheva]titiidea,1mtaqeth^ hssl 
knoim at the monieiit of wiitiiiff. 

Thean^hflii^is SS^468flNt. 
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FatJkai tU Kimgyong, 


Db. Gbuvishb* bouxb.* 

HxtraaU from Dr. OrifflM notei royardiny the rouie over Patkoi, 
itartiny Jfom the Dihiny Diver , 


Dete, 

i 

s 

Direct. 

Eleva- 

tion. 


Feby. 

19th, 

12 

S.W. 

1,029 

crossed Tirap several times and along 

ft 

21rt, 

22nd, 

10 

12 


1,020 

difficult places. 

winding difficult path : camped on Tirap. 
route difficult. 

ft 

23rd, 

12 

S.S.E. 

1,418 

out of Tirap, crossed high ridge 2,500 


24tb, 

10 

6.S.E. 


feet down to Namtsik. 
marched up the bed of Namtrik. 


2Sth, 

4 

S.S E. 

8,026 

ascended ridge to 8,500 feet. 

March 

8rd, 

15 

S.S.E. 

5,000 

started up Fatkai 1,500 feet above 


4tb, 

10 

E.6 E. 


camp, down to l^undaiy (t. e. 
Nongyang). 

fatiguing march, (perhaps down Nong- 

ft 

6ih, 

18th, 

4 

ES.E. 

00 

00 

met ^r. Bayfield. 

ft 

7 

E.S.E. 

down Nam ma roan, (>. e. Namyung) 

ft 

14th, 

7 

E. by S. 


passed village. 

Do. Do. 

ft 

15th, 

18 

E. by S. 

5,516 

ascended some hours to 5,576 feet, to 

V 

16th, 

18 

S. 

8270 

Natkaw and KusL 
camped at 5,516 feet elevation, 
descended considerably, camped on 

ft 

17th, 

10 

ES.E. 

E. 

N.N.E. 


Gedak bum (path over 5,000 feet), 
descended Gedi^ to Namtsik. 

ft 

18th, 

18 


Eouto circuitous, heavy jungles to 
Namtsik and Turong Bivers. 
Shelling Khat and Kulyung. 

ft 

22nd 

18 

E. 

6.S.E. 

1,840 

tt 

28rd 

10 

S.W. 


to Lamdii and Tsilone Biver B. Dboi 

ft 

24th 

17 


1,064 

Biver 800 yards across, 
to Mainkwon. 

The above hoi been collated, and names where wrong spelt, altered. 


Pxhbebtov’b bepobt OB Boxttb bbox Biba. 
Frohahlyfrom Lieut Sumett'e r^ort, Jliareh 1828. 


StigCB 

MUes 


irt. 

8iid, 

M, 

4th, 

IHihto;Uth 

UthtoSOth 

le 

12 

Ilf 

Biaa, 10 miles to the gorge and thence to Namrdp Biver* 
Namrup, over 2 hills, camped at Nunnun. 

Nunnun, to Namrap pgain, and on to riie TChasBia, or 
Khari. 

Khasi to summit Fatkai, 4 miles, down to LoglaL 
Lpgiai to old BIsa, 6 days. 

Bisa to Magamig 8 marshes. 
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Mogong or M*gaung ia the Mong maorong of the Shans, and on the 
Mogong river, that falls into the Irawadi. 

The first eleven stages are nearly identical with Dr. Griffiths' route. 
Boutejrom Tirap to Huhong (Mainhwan) ly Mr. R. L. Jenkins. 


Stages 

Assam to Hueong. 

and Hukong to Bamo. 

1. 

Terap muk to Kongtam. 

A. Hukong to Jambu hill. 

2. 

Eongtam „ Youngbhi. 

B. To Lebong village on the Nun- 
kung. 

8. 

Yuncbhi „ Yup;li. 

Yugli over Patkai. 

Patkoi to Mosang N&ga village. 

C. Down it to Namsang muk. 

4. 

D. 1)0. 

6. 


0. 

Ndga village to Johanghai. 


7. 

Johanghai to Wada pani. 

G. Down Do. 

8. 

Wada pani to Gedak Bum. 

11. Do. toBenauko Singphuvil- 

0. 

Godak Bdm to Disang River. 

lam. 

I. MeTonkha, on TJhip. 

10. 

Thence to Sumbogan, Singphu 

village. 

J. To small stream ; long march. 

11. 

Thence to Hukong short march. 

K. To Bamo, a long march. 


Eleven stages to Hukong. 

Eleven stages to Bomo. 


ExTsacT rnoM Assam Bomui belating to Fatkai. 

(Ristory of the Kings of Assam, p. 13.^ 

•wy wtsw ?r(t c»i ^ 

nn fiiinftlit wi *ttc« vmjr ?t« ^rwtcjr fsri tcx 
«*ntT!nr 'iww •tt^ w enffint, jwn *>*w ftj 

•(^scw ^ •ft vr ewtft* 
^■•1 fIV f*i»rc» •iTwt I •rwjr •nf oft, siw fwr, «iTir mm i 
•nv cTtc*ti •i^w* •lift ftnji •fjc*ii i •C9c* ^ 

•It fW '•(17 <«!t ftnri <«ft c«tc:<« vtft cvTC!d vivAti 

CT*nt \ -A !K*f ft»iT»lit •© Pnti *111% •tw ^c? \ 

<mi we-^wir CTr*il»i •»?! •tfw 

^ f i ift w I •nr «**. •(ft !»^,?rwwrft«mi i *nctait 

fSwi (unt *nti e5w*ft ff*rc»ij e»w*jrt»*tinmci 

■ftmi 4 onr^tsnr <•», •ift «•, cwrm*(f , 

y i w imtt w , 0ft Into \ 
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VIII. — On a new Standard of Light — By Loiris SoHWBiroiEE. 

(With Plate VIII.) 

No exact measurement of an j quantity, even with the most accurate 
and sensitive Tost-mothods available, can reasonably be expected unless the 
standard by which the unknown quantity is to be gauged is perfectly eon* 
vtant in itself ; or, if nature docs not permit of such a desirable state of 
things, the causes to which tho yariation of the standard are due, should be 
known, and in addition also their quantitative effect on the standard, in 
order to be able to introduce a correction whenever accuracy of measure- 
ment should permit and ^rcumstances necessitate it. 

This requirement for a standard necessarily entails on the one hand a 
knowledge of tho relations which exist between the standard and the causes 
of its variation, and on the other hand tho possibility of an accurate and 
independent measurement of these causes. 

Further, having no constant standard, it is impossible to produce two 
quantities of tho same kind bearing a fixed and known ratio to each other^ 
Consequently, no idea can be formed of the accuracy of the test-method 
adopted, and if such is impossiblo we ore also unable to improve the test- 
method in itself, s. e., with respect both to accuracy and sensitivenesB. 

The inconstancy of a standard acts, thcrof oro, perniciously in two direc- 
tions : it prevents us from being able to execute accurate measurements 
even with the most accurate and sensitive test-methods, supposing such are 
available ; and further leaves us in that deplorable condition of not being 
able to improve the test-method, although we may be convinced that the 
method of testing requires such improvement. 

It may be safely asserted that in any of the branches of the physical 
sciences, where constant standards do not exist, the progress in accurate 
knowledge of nature must be slow, if not impossible. 

This train of thought will, I think, invariably beset the physicist who 
endeavours to make Photometric measurements. 

Recent experiments on the value of the electric light as compared with 
the ordinary means of illumination,* called my attention forcibly to this 
point. 

* These experiments I hod to histitate on behalf of the Board of Bireoton of the 
East Indian Bailway Company, under orders of the Seoretary of State for Ihdia^ tp 
enquire intoihe feasibility and practicability of lighting up Indian Bailway Btatioiis 
by the Electrio Light, 
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Old Siandardijbr Idght to the proBont in England 

the Standard Candle^ has been adopted as the standard of light, the 
unit of light being defined as that light which the said candle emits 
when burning steadily at a certain definite rate. In France the Oareel 
Sumer (Bee Carcel) has been introduced as the standard of light. 
The unit of light in this case being defined as that light which emanates 
from a good moderator lamp burning pure colza oil, at a given definite 
rate. The ratio of these two arbitrary units, is given by several authorities 
very differently, the mean value being about : — 

10 Standard Gandies =s 1 Carcel Burner. 

These two standards of light, although answering perhaps certain 
praotioal requirements, are by their nature ill-adapted to form the units of 
.light intensities. A good and trustworthy standaid should possess absolute 
Constancy, or if not, should afford the possibility of application of a correc- 
tion for the variation and, moreover, should be capable of accurate repro- 
duction. These qualifications are certainly not possessed by the standards 
at present in use. 

A candle of whatever compound and size will partake of something of 
the nature of a complex body, an accurate reproduction of which must 
always be a matter of great difiiculty. Exactly the same holds good for the 
Carcel Burner. 

Farther the amount of light these standards produce, depends to a 
Tory considerable extent on external influences, which do not allow of easy 
control or measurement, and which therefore cause variations in the stan* 
dard light for which it becomes impossible to introduce a correction. For 
instance, the rate and regularity with which a candle bums and the amount 
of light it gives, depend, in edition to the material of which the candle 
consists, on the ready and regular access of oxygen. In a closed up place, 
like the box of a photometer, if the draught is not well regulated or the 
supply of fredi air not quite constant, it can be easily observed that the 
very same candle may emit light at different times varying as much as 
60 per cent. Another difficulty is introduced by the variation of the length 
U the wick, and of the candle itself, by which the standard light necessarily 
alters its porition in the photometer and consequently its quantitative 

• The Hetiq^tUL Gu Act 1860 (28 and 84 Tiot Gap. 186, Boo. XXY) d vOfte t 

standard |g 

*'6peim candles of 6 to the pound cadi honing 180 grains an hour.*’ Ihavetilod 
the standard candlea as made by two different manufrotorera Measn. Field and Go. and 
Mr. Bogg. These candles are sold as six to the pound, and consume aoeoiding to my 
own expetiments ahont S.86 Gm per how when pk^ in a laige room and direet 
dranghti eibloded. 
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effect on a given point. These difficulties might be overcome to a certain 
extent by mechanical moans ; as, for instance, by cutting the wick automa- 
ticaUy within equal and short intervals of time, and by placing the candle 
in a closely fitting metal-tul)e, against the top rim of which a spring presses 
the burning candle, in fact a similar construction to that used for carriage 
oaiulloB. But tosa}^ the least, all such arrangements are cumbersome. With- 
out going into further details with reference to the Carcel Burner, it may bo 
said that the disadvantages of this standard are at least equally groat. In 
fact it ap})earcd to me that the production of a standard light by combus- 
tion is not the right method ; the fiame resembles too much organic life 
with its complex and incessantly varying nature. Gauging mechanical 
force by the power a pari if ular horse of a certain breed is able to exert, 
can Rcarc(^ly be called a h'ss scioutifie standard, than the combustion stan- 
dard for measuring light. Under these cireiimstancos, I thought it best 
to leave the old track, and produce the standard of light, hg the heating 
effect a constant current hae^ in passing through a conductor of given mass 
and dimensions.* 

New Standard of Light. — Several Platinum Photometric Standards 
were made and tried. If the current passing through the platinum was 
kept constant, the light produced was aho constant, and for the same cur- 
rent and the same jdatiuum standard, the light was always of the same 
intensity, under whatever other circumstances the experiments wore con- 
ducted. 

Platinum evidently is the best metal which can be chosen, for it does 
not change in contact with ox^’-gen ; it can be procured very pure and its 
melting point is high enough to allow an intense light. 

It is probable that at a high temperature platinum becomes volatilized, 
but this process can only be exceedingly slow, and therefore the light pro- 
duced by a standard, cannot alter perceptibly in time. To make the light 
constant from the moment the current passes, i. c., to establish dynamic 

, * The idea of using the light produced by a conductor through which a strong 

current passes, as the unit of light, appeared to me so natural and simple, that I 
could Boaroely understand why it had not boon proposed and acted upon before. 

I could however find nothing on the subject anywhere, until lately my attention 
was oalled to a smsll pamphlot written by ZoUner in 1859 in which the sanje idea 
ooonrs: 

In the pre&oo to his Luragurel Dissertation, ZOUnor says 

“ andereiseitB abor auoh su zeigon, dass ein galvanisch gliihonder Flatindnht von 
<*den Us jetst bekannten Liohtquollen sur Aufiitollang oiner photometrisdien Ein- 
"heit, trots mancher practisohor Sohwierigkeiton, violloiobt dennooh dM geeignetste 
««Mittdfei.*’ 

1 have sinoe learnt that Dr. Draper, as early os 18i4, proposed a ** unit lamp" 
conaiiting of a platinum strip heated by on electrio current. 

11 



80 • L. Bcbwendler — a nno Stanford rfLigU. [No. 2, 

fqailibrium between tbe beat produced and the beat lost per unit of timoi 
it is neoesflary to make tbe arrangement in Bucb a manner, that tbe electric 
reristance offered bj tbe standard is only in tbe piece of platinum, intended 
to be made bot by tbe current, and not in tbe other parts of the circuit. 

For this reason 1 find it best to cut tbe piece of platinum out of a 
platinum sheet. 

Figure 1, Plate VIII gives tbe form in actual size. The two ears, left 
white in the drawing, may then conveniently form the electrodes between the 
leading wires and tbe piece of U -shaped platinum which has to produce tbe 
light. As the U -shaped portion is left in its natural connection with the 
ears, the contact takes place over a large surface, and therefore the contact 
resistance must bo small. This special form, if the dimensions are defined as 
well as the weight of the platinum sheet, out of which it is cut, can be easily 
reproduced anywhere. Further it is required to exclude the draught from 
the heated platinum. This is best done by putting on a cover of thin white 
glass One half of it is left white, the other half is blackened on the inside. 
This precaution is required in order to Insure that light emanating from 
one side only of the platinum is used in the photometer. 

Otherwise light from the back part of the heated platinum, would be 
reflected into the photometer. This part is unknown and could there- 
fore not be taken into account when measuring the light emanating from 
one side of another light. In fact to bo able to form right conclusions 
from Photometric measurements, it is necessary to arrange the experiment 
in such a manner that either the two lights under comparison throw 
the same fraction of the total light into the Photometer, or if this is 
impossible, to ascertain this proportion accurately. 

The Platinum Standard light (PSL), described before, we will call in 
future A. Sending a current of 6.15 weWs through it (16^ deflection on 
my lai^e Tangent Galvanometer, for which the constant = 2.296 C. G. S.), 
the PSL (A) produces a light equal to 0.69 Sugg's candle, or, 

1 Sugg’s candle = 1.44 PSL (A) with 
6.15 webors. 

Hence, if this particular light were adopted as the unit, we might 
define it as follows : — 

6.15 webers passing through a piece of Platinum 2 mm. broad, 
86.28 mm. long and 0.017 mm. thick, weighing 0.0264 Qm., having a cal- 
culated resistance s= 0.109 S. U., and a measured resistance =3 0.148 S. U. 
at 66 ° F. gives the unit for light intensity.* 

* In order to show that a platinum lig^t staadaid oan easily be reproduo^ I will 
give here some actual measurements 

The Platinum sheet out of which the P» 8. L. (A) was out weighed 0.0064 Qm. 
per square oentimetie. From this the weight of the part which becomes hot esloulated^ 
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Fhofomotrie Mtamrmentt. HaTing now a constant light It became 
possible to measure the variations of light which the combustion standard! 
invariablj show. 

For instance one of Sugg*s Candles was compared with the F* S. L. 
(A) with the result shown m the following table : — 



Bbicabkb. 


Tho P 8 L (A) was kept at the same 
position s 100 

Sugg's candle was moved in order to get 
the hght oqual. 

Tho vanations observed were actually in 
the candlo and not m tho Platinum standaidy 
as the eye could easily disoom. 


This gives as an average — 

1 Sugg’s Candle = 1.44i F S L. (A) with 6.15 webers. 

or total variation of the candle aboutBOpw cent, from 

the average .in the very short interval of time of about five minutes* This 
needs no further comment. Some additional experiments were made in. 
order to ascertain the variation of the light of a standard candle. 


gives 0.0264 Gm. The resistaiioe of the standard, measuied at P., gave 0.142 S. 
including oontaot resistances. 

Now another piece of Flalsnum dieet 26 x 28 d™ was found to wrigh 0.266 Gm* 
The piece cut off whudi actually becomes hot » 0 026 Gm., which agrees within 
0.0004 Gm., with the weight Ibu^ by calculation for the P. S. L. (A) actually used.. 
TsUngtiie spedflo resistance of If ercury * 96100 

of Platinum 1 

the calculated resistance of the Flatinam which becomes hot >■ ftl09 b 8. XT. at 
Keasured resutsnoe, including oontaot resistance 0.14! ) 66P F* 

or contact reaiatanoa probably « 0,084 B. 17. 

It la ihenfore much move acouiate to define tbs P. S* L. by weighty than by in> 


|atO»a 
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The P. S. L. (B)* with a current = 6.9 webers was used as unit. 

\Mt Candle^ 7 readings in 10 minutes 

mean = 1.08 F. S. L. (B) 

or total variation = 17.6 per cent. 

nun : 1.00 

The maximum was obtained directly after having opened the Photo* 
meter when fresh air entered. 

Candle^ 10 readings in 14 minutes 

mean = 1.07 P. S. L. (B) 

max: 1.32 , . , ... 

— : — = OT totfll vanatiou = 69 per cent, 

nun : 0.69 ^ 

The minimum was obtained directly after freshly lighting the candle. 

8rd dandle, 12 readings in 24 minutes 

mean = 1.07 P. S. L. (B) 

max: 1.30 ... ... , 

— . — = "TTTTT" or total vanation = 46 per cent, 
nun : 0.81 ^ 

The lowest reading was obtained shortly after lighting the candle. 

4ith dandle, 14 readings in 22 minutes 

mean = 0.94 P. S. L. (B) 

max: 1.26 , , , ... 

_ — — — — or total variation = 72 per cent, 
min ; 0.58 ^ 

The lowest reading cannot bo accounted for. 

Two new Platinum Light Standards of the same form and size as the 
P. L. S. (A) doBcribod before, were })laced in circuit of 8 Grove's cells 
connected up succcsuvely and with a Mercury llheostat in circuit, to keep 
the needle of the Tangent Galvanometer at a constant deflection. 

These two now P. L. S., called 11 and 111, were placed in the Photo- 
meter to compare their lights and by it test tho accuracy of the Photo- 
meter readings, and other influences to bo named further on. (see fig. 2» 
Plate VIII.) 

d + d' D ss 260 mm (constant). 

Light f produced by P. L. B. (Ill), Light produced by P. L. S. (II). 
The balance between the two lights l^ing obtained by moving the prisma 
within that fixed distance. A inece of red glass was used for the 
readings. 

• This Platinum standard (B) was tho first made, and has a diffhisiit form from 
the other (A) desoribod ; Dimansions and weight cannot be accurately given now. 
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In the following table the results are given : — 



P.L S. 

1 

•i’i 

r 

• 

Bemarka and particulars. 

"S 

!? 

11 

producing 

d} mm 

CiomPnam i 

III 

producing 

« 

(/mm 

Erom Prism 

1 

100 

150 

18 8 


Both lights haMng glass covers, hut 


100 

160 

18 8 


glasHus wtro quitu tlcui. 


lUO 

150 

18 8 




100 

160 

18 8 




100 

150 

18 8 




99 

151 





100 

150 




1 






2 

103 

147 

18 8 

■ 

A (Uar glass cover on No. Ill, no 


102 

148 

18 8 


gliSH co\ox on No 11. 


102 

118 





103 

147 





102 

148 


H 


2 

102 4 

147 6 

18 8 

048 


8 

98 

■■ 

18 8 


A clour glass cover on No. II, no 


97 


18 8 


glass cover on No. 111. 


98 


18 8 




98 






98 






99 

Hjil 





98 

162 




8 

98 

152 


042 


4 

98 

162 

18 8 


A glass cover on No m, the book of 


98 

162 

18 8 


it covtrod inside with black paper, a 


99 

161 

18 8 


clour glass cover on No. IL 


100 

160 

18 8 




100 

160 





98 

152 




4 

98 88 

161 ir 

188 

043 


5 

101 

148 

18 8 

■ 

Both hghts covered up with glass 


101 

149 

188 


covers, each glass cover havmg iaaidaa 


102 

148 

188 


black paper. 


101 

149 





101 

149 


■ 


8 

101.2 

148.8 

las 

0.46 
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1 

4 

F. L. 8. 

Deflection on Tangent 
GalTanometer. 

1 

XtemarkB and particulaxB. 

n 

producing 

gimm 

fromPnsm 

m 

pioducing 

• 

dnua 

fromFnsm. 

6 

108 

147 

210 


Current increased by deoroasing the 


101 

149 

210 

'^B 

resistance of tbo Mercury Bheostat, but 


101 

140 

210 


kept constant at 21^ 


101 

149 

210 


Clear gloss again on both like expori- 


101 

149 

21.0 


mont No. 1. 


101 

149 


■ 


6 

1018 

148 7 

81.0 

046 


7 

H 

146 


B 

dear glass cover on No IIL 


Bifl 

147 



No glt^ covor on No. 11. 



148 






148 





102 

148 







21 

■ 


7 

1026 

147.4 

21 

048 


8 

101 

140 

21 

■ 

dear glass covor on No. II. 



160 

21 


No glara cover on No. IIL 



160 

21 





161 





Bn 

160 


^Bi 



Bn 

160 


^B| 



Bn 

160 

■ 

HI 


fl 

100 

160 

21 

044 


9 

101 

149 

21 

B 

Both the oloar glass covers on. 


101 

149 

21 




101 

149 

a 

B 


9 

101 

149 

B 

0.46 



The Deflection 1H.8* represents a current = 7.82 webers. 


The Deflection 21.0 represents a current s 8.81 webers. 

From these results the following oonolusions can be drawn 
The thin glass covers, as was to be expected, absorb a measurable 
4)uantity of light. Compare the results of experiments Nos. 1, 2 amd 8, 
and of 0, 7, 8 and 9. 

Covering the glass coven inside with black paper to avoid back- 
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reOeoiion, appo&n to weaken the light, as was to be etpeoted. Compare 
the results of experiments Nos. 1, 4 and 6. 


The ratio -r of the two lights is independent of the strength of the 


current, which it ought to be. 

These results, although showing nothing extraordinary, f. e., what 
could not have been foretold without making the experiments, are never- 
theless valuable, since they prove that in the first instance thin glass covers 
take away very little light, and that back-refloction is also very little ; hut 
small as these influences are, they have been unerringly measured by the 
Photometer, showing this instrument to be very accurate and the eye 
quite trustworthy. That the light i produced by P. L. S. Ill was so much 
more intense than produced by P. L. S. II , is due to the fact that the 
l^latinum sheet out of which No. II. was cut was much thicker than the 
other. 


Detailed deeeription of the Standard and the method of using it 

Fig. 8, Plate Ylll. gives the construction of the Platinum standard 
in half its natural size. I need not give further explanation on this point as 
eveiything will be readily understood from the drawing. 

Fig. 4 shows the diagram of the connections, 

P. L. S. is the standard — 

G a current indicator, or better, current measurer. The deflecting ring 
must consist of a few convolutions of thick copper wire— >of no perceptible 
resistance. The small magnet needle is best to be pivoted, carrying a long 
aluminium index. 

£2 is the battery, consisting of a few elements of high E. M. F. and 
low internal resistance connected up successively. Grove’s, fiansen's or 
large Daniell’s cells will answer well for the purpose. 

(1) is a stopper by which the circuit can be conveniently opened or 
closed 

M is a merouiy rheostat of about one unit resistance. A groove of 
about 1 mm. section and 1 metre total length is cut into hard wood (not 
ebonite, as mercury does not run well in ebonite). The hard wooden board 
is supported by three levelling screws. 

Further the mercury is in perfect metallic contact with two iron 
terminals/ /. These terminals are not to be fixed to the board, « They 
are simply placed into the mercury, which fills small reservoirs at each end 
of the mercury thread. 

The resistance of the mercury rheostat can be easily altered by 
moving the bridge h along the two parallel merouiy grooves. If the bridge 
is taken out, the total resistance of the rheostat is in circuit. 
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If the bridge 5 is close to the two terminals/ / the resistance of the 
rheostat is nil 

This range of resistance with about 6 to 10 volts will prove sufficient 
to make the current strong enough and to keep it constant for many hours, 
especially if the precaution is taken to open the circuit when no light is 
required The bridge I consists of a strip of copper at least 2 cm. broad 
and 1 mm. thick. Tho knife edges which dip into tho mercury are 
amalgamated. 

The current measurer G has been gauged by comparison with a standard 
tangent galvanometer ; so that the currents indicated by certain deflections 
of the needle are correctly known in absolute measure. 

Whenever a Photometric measurement is made the current is adjusted 
to its defined strength, t. e., the given known deflection is procured by 
moving the copper bridge ft. 

If the instrument G is well constructed, this adjustment of current 
strength con be executed as accurately as weight measurement by a chemi- 
cal balance. 


Oorreetion for the Standard. 

Although with tho above arrangement it will bo always possible to 
keep the current constant and up to its defined amount, it might neverthe- 
less happen under particular circumbtances that tho current producing the 
light has been rendered different from the current for which tho standard 
has been defined. 

In this case the following oorreetion can be applied . — 


1 



whore e is tho current for which the intensity of tho light has been 
defined as unity. 

y the actually observed current, and a tho co-efficient for platinum 
which gives the percentage variation of resistance for high temp, 1500*- 
2000” F. for 1” Celsius. 

This correction has been developed under the supposition that tho 
light produced in the given piece of platinum is proportional to the work 
done by the current through the resistance of the platinum, and that, 
further, temperature and light are proportional. These 8upporitio;is are 
almost correct for small variations of the current. 
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In conclusion it may be stated that it was ascertained that the Plati- 
num Light Standard (B) produced the unit intensity of light, (the unit of 
light equal to the light omitted by the Standard Candle) at a total expen- 
diture of energy equal to 427 0 ergs per second. Of these, 800 O ergo 
were actually transformed into light by heating the platinum up to a high 
temperature ; while the remaining 127 H ergs were lost for illuminating 
purposes, being used for raising the temperature of the circuit exclusive 
of the Platinum Standard. 

The Platinum Light Standard (A) being made of much thicker phiti- 
num shoot, showed a much loss favourable result. The unit of light by 
(A) was produced at a total expenditure of energy equal to 122G Q ergs per 
second, of which 725 (1 ergs were actually transformed into light, the 
remaining 501 12 ergs were wasted in heating the circuit to low tempera- 
ture (no light). Considering that the unit of light can bo produced in 
an electric arc at a total exjumditure of energy of 10 12 ergs per second 
only (see my JPrccii of Ueport on Electric Light Experimenter London, 
1st Nov. 1878, p. 11), when produced by SienuMis’s intermediate Dynamo- 
Klectric Machiiie, it follows that from an engineering point of view, 
light by incandchcrnce can hcarcely bo expected to compete with light 
by diemtegration (electric arc). 

In fact, it appears that light by incandescence is scarcely any cheaper 
than light by combustion. The reason for this is that the temperature of 
an incandescent platinum wire is not very much higher than the tempera* 
ture of a flame, and that for unit volume the mass which has to be kept 
up heated in a piece of platinum is much larger than the mass in a flame. 
Unless we should bo fortunate enough to discover a conductor of electricity 
with a much higher melting point than platinum, and that the specific 
weight and specific heat of that conductor is also much lower than 
for platinum — and that at the same time the new conductor does not 
combine at high temperatures with oxygen, we can scarcely expect that 
the principle of iucaudcscenoe will bo made use of for practicid illumination. 

Further it was ascertained that the resistances of the platinum light 
standards (not including constant resistance) were as follows : — 

F. L. S. (B) = 0130 Ohm at 22-2’’ C. 

= 0'870 „ at the temperature of the standar<4 

where the light was measured, or increase = 6 44. 

P. L. 6. (A) = 0102 Ohm at 18-9” C. 

s 0'904, „ at the temperature of the standard^ 

0 964 

where the light was produced, or increase = 9 45. 

12 
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1 regret that I have not been able to calculate from the above reaulte 
tbe temperature of the heated platinum, einee I could not procure in time 
a copy of Dr. William Siemen*B Bakerian Lecture (1871), which at present, 
to my knowledge, is the only source where the increase of resistanee of 
platinum at high temperatures can be found. 

To sum up — 

The advantages of the new standard of light are :-^The light is 
perfectly constant if the current be kept constant ; it allows a correction 
to be made for the variation of the current if this variation is known ; 
it can be reproduced accurately everywhere if ordinary precautions be 
taken to secure pure platinum ;* its magnitude can bo altered to any 
extent to suit certain practical purposes by simply varying the elements 
of weight, shape, and bize of the platinum, or the strength of the current 
passing through it , it docs not alter of itself either m intensity, size, 
or position, and therefore by it most accurate ])hotometric measurements 
can be executed ; the standard can be easily mode to fit into any adoi)tud 
system of absolute units. Hence the now standard fulfils all the recog- 
nised conditions of a perfect and rational standard, and therefore it would 
bo advisable to ado])t it in future, as the practical standard for light- 
measurement. There would bo no practical difficulties met with in tho 
introduction of the now standard for technical purpobes. 

* The conductivity of any motal is much lowered by slight impurities, and plati- 
num does not form an exception. Honco groat care must bo exercised in tho soloction 
of platinum for the light standard. Dr Wilhom Siomons in his Bakorun lec turo 
says : ** Th< abnormal resistance of some platinum is due chiefly to tho admixture of 

indium or other metals ol tho same group, and it appoors that platinum prepared 
by tho old wolding process is purer and thereforo blotter suited for eloctrioal purposoa 
than tho motal oonsohdatod by fusion in a Deville fumaco.** 
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IX. — A second note on Mammalia eollected hy Major Biddulfh iia 
Qilgtt.—By W. T. Blaotobd, p. e. b., &o. 

(RuLdvcd and road May 7th| 1879.) 

In the Jounml of the Society for 1877, (Vol. XLVI, Pt. 2, p. 323,) 
I p;ave a brief note of some mammalian skins sent by Major Biddulph from 
GiJgit, comprising a fox, an otter, a mouse, a bare and a Lagomyo, 
Another small collection has since been forwarded to the Indian Museum 
by the same olticer. This is even more interesting than the last, for two of 
the specicb belong to a genus, Cricefus, not previously found in the valley of 
the Indus, although widely distributed in Central Asia. At the same time 
a rat is sent that is undistinguishable from a common Indian species. The 
other shins belong to a mouse and to two 8j>ecies of fox. On each of these 
1 w'ill add a few notes. 

1 and 2. VulpeSj 2 sp. Two fox skins sent by Captain Biddulph are 
very diflieult to deteimine. The larger is an animal apparently about the 
size of Vulpes montana^ but darker in colour and much less rufous. The 
dark colour, bo far as is it duo to the black tips of the longer hairs, may 
perhaps vary with age, but it is in great measure caused by the under-fur, 
which difLcrs from that of F. montana in being moro dusky, and especially in 
being brown at the extremity instead of bright rufous. The ears are sooty 
outside instead of black, uud the throat is not so dark a grey as in Simla 
specimens of F. montana, but those difEerenoes are not of much impor- 
tance. 

There is a well marked distinctive character in the skull of the two 
types. The brain-pan hi the Cilgit fox is broader and higher, and the 
occipital portion in cou&cquence differently shaped. The lower jaws too 
are somewhat different. 

The following is a description of the skin, which was evidently pro- 
cured in winter. 

General colour dusky fulvous, the colour being much darker in conse- 
quence of the under-fur shewing through ; there is a slight rufous tinge on 
the back caused by the extremities of the long hairs being tinged with red ; 
lower parts dusky grey, outside of limbs and of ears sooty black, margins 
of ear covered with dense short hairs of a creamy white or pale bnfE colonr ; 
face pale rufous, darker in front of the eye, with a brown patch before eaoh 
eye. Whiskers black. Tail tip wanting, the basal portion pale fulvous, with 
black tips to the long hairs. Hairs of back of neok and of flanksalso black 
tipped. The under-fur on the back very long and woolly, of a brownidk 
grey colour, pakr at the base. Ends of the longer hairs very pale fulvous. 
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Feet tbioklj covered with brown hair beneath, bo that the toe pads are 
almost concealed. Hind foot and tarsus nearly G inches long. 

The following arc comparative measurements in inches of the skull 
with that of a $ F. montana from Simla. 

Gilgit fox. F. fnontana. 


Length from base of foramen magnum to end 


of prcmaxillaries, 

4-85 

4'92 

Breadth across zygomatic arches, 

2 02 

2-83 

Ditto of brain-pan where widest, 

1-97 

1-76 

Height of ditto from lowest part of auditory 



bullsD, 

2 05 

1-8 

Breadth of cranium behind postorbital processes, 

09 

0 78 

Breadth across postorbitaJ processes, 

1-2') 

123 

Length of suture between nasals, 

173 

175 

Ditto of bony iNilate from opening of posterior 



naros to end of premaiillarios, 

2G8 

2-75 

Length of mandible from angle to symphysis,... 

3 94 

4* 

Height ditto from angle to coronoid process, 

1-41 

1-45 


In form there is much resemblance between the skull of the Gilgit fox 
and that of a speoies of which the Museum posBCsses numerous specimens 
brought from Afghanistan, but said by the man from whom they were 
purchased to bo from Bokhara. 

The other fox is a very pale-coloured animal closely resembling the 
type of the Afghan F. in colour, except that the back is rather 

more rufous and there is a want of the black tips to the hair on the back 
of the nock. Those differences may be due to age The skull is smaller 
and the muzzle distorted. The face, front of the fore logs, outside of the 
hind legs, and back are rusty rod, the latter dusky from the admixture of 
black tipped hairs. Ears sooty black. Under-fur grey with a pinkish tinge. 

I believe this animal is a variety of F. griffithiy the small fox of Af- 
ghanistan. The larger fox 1 am unable to determine satisfactorily. It is 
allied to F. montana, and F. flaveioem, and should be compared with F. 
me!anotuB,\ or at least with the animal usually thus designated by Bussian 
naturalists. ( 

8 and 4. Crieetuo (CricetuJw) phau8§ and C. (Cricetulut) 

• Blyih, J. A. S. B., 1864, XXIII, p. 730, and 1846, XIY, p. 844. 

t Omit mtUmotut, Pall., Zoog. Bos. As., Yd. i, p. 44, identified by Gray with 
karapan, Enlobon. 

X X. y., Bevertsoff. Turkostanskie Jovotnie, p. 61 Ann. Mag. Nai Hist, July 
1870, Ber. 4, XVlIl, p. 48. 

f Fallas, Ohret^ pp. 74^ 861, FI. XYa. 

I W. Blanf., J. A. B. B., 1876, XLIY, Ft. 2, p. 108 ; Bdentiflo Besnlti^ 2nd Yar- 
« kandMteion, jrssiiss/i^,p.46,FlB.lX,X6. 
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Of the former of thoso species three skins have been sent by Major Bid- 
dulph, of the latter two. They thoroughly confirm the distinction between 
the two species, the first named being smaller and much greyer, the latter 
larger and more rufous. There is a corresponding difference in the size of 
the skulls, though very little iu form ; that of C. fulvua measures 1*17 
inches long by 0 64 broad, and that of C pjitdus 0 94 by *48. O.Jnlvua pro- 
bably weighs at least twice ns much as O. phew. The tail is much thicker 
in the former than in the latter. 

6. Mu 8 ergihronotus* There are, amongst the Oilgit skins, two 
specimens of a slightly nifesccnt whitc-bcllied mouse, with rather a long 
tail. This mouse, like the Oriceti, is evidently the same as a species of 
which specimens were brought by Dr Stoliezka from Wakhan in the upper 
Oxujvi*lle,\ * 11 1874. I was at first disposed to identify this moose with the 
Kiiro])oaii M. sylmiticw^ but there are, ] find, differences in the skulls ; the 
occi])ital portion and the foramen magnum in the European species being 
highci in proportion to the breadth, whilst the opening of the posterior 
nares is much narrower, the breadth being less than that of the anterior upper 
molar, whilst in the Wakbdn skull the breadth exceeds that of the molar. In 
J/us sylvaiicus, the hinder upper molar is only about a fourth of the siase 
of the second molar, whilst in the Wukhun and Gilgit skulls the third 
molar is about half the size of the second. In the form of the occiput 
the skulls from Wakhfin and Gilgit agree with the figure of the typo of 
M, erythronotust the specimens of which belonging to the Indian Museum 
appear unfortunately to have been mislaid. The comparison is imperfect, 
and it is far from improbable, with a good series of specimens, that all these 
races would he found to grade into typical M, sylvatiousy of which, it should 
be said, only a single skull is available for comparison. 

The important fact is, however, that of the small number of rodents 
hitherto detected in Wakhdn and Gilgit respectively, three, a mouse and 
two Orioeti^ are identical, and that consequently part of the fauna of the 
Oilgit portion of the Indus valley differs from that of Lad&k so far as 
known, and agrees with that of tho upper Oxus. 

Compared with the figure of M. erythronotw^ the Wakh&n and Gilgit 
mouse is rather less rufous, and the t^ in the latter is distinctly dark brown 
above and pale below. 

6. Mw f^eBoem, auct. The last specimen sent is perhaps the most 
remarkable of all, for it is a white-bellied, long-tailed rat of moderate sise, 
quite undistinguishable, so far as I con see, from specimens of the common 


• W. Bkn£, Eastern Persia, n, p. 04, Fh V, fig. 8. 
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tree-rat of India, called MmnrfeMoene by Blytb* and Jerdon,t but greyer 
and less rufous than that species generally is. The skull is undistinguish- 
able from that of Calcutta specimens. The dried skin measures about 5 k 
inches from nose to insertion of tail, tail (voriobne preserved) 6 inches. The 
colour is greyish hrown above, darker on the back owing to the prevalence 
of longer black-tipped hairs, white below, the edge of the white colour 
being distinct and well marked. 

This rat is found in most parts of India, and Af. rohustului^X Burma 
appears to be only a variety. It also abounds in the Nicobar islands where 
it does much damage in the cocoa-nut trees § It is naturally surprising to 
find this rat in the upper Indus \ alley together with Central Asiatie types 
like Orieettu and Lagomye, Of course 1 do not mean to say that this long- 
tailed Indian tree-rat is true Mus rufeicene of Gray, but the determina- 
tion of the names of Indian rats and mice can only bo attempted after a 
careful comparison of specimens. 


X.— .A Tkieri^tUm of some new Species of JB’ydtoid Zoophytes from the 
Indtan Coasts and Seas.-^By Subgilon J. Abmbxbong, Marine Survey 
Department, 

(Eoceivod 7th May road 4th June, 1870 ) 

(With Plates IX, X, XI, XII.) 

With the exception of a single species all the following hydroids 
am calyptoblastic. The one exception is Endendrium ramosum, which 
is a typical gymnoblastic Eooph}te, and is especially remarkable in having 
the gonophores borne not upon a true blastostyle but upon atrophied 
bydxwths from which the tentacles have disappeared. 

Lafobb slonqata, (nov. spec.) 

(Plate IX.) 

Plant-Uke, gregarious, dork-brown. 

SVcipAosome.— Stems erect, simple, straight or slightly curved, 1 to 
2i inohes high, pinnate, with 8 or 4 transverse annular markings imme- 
diately above the origin of each pinna, and rooted by a creeping tubular 

« J. A. S. B., 1868, XXXII, p. 840. 
t of Tndiit, p. 199. 

X Blyth, J. A. B. B., XXYIII, p. 294 ; XXXn, p. 842 ; see mIso J. A. S. B,., 1678» 
XLVII, pt 2, p. 166. 

t Btny Feathei% lY, p. 438. 
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stolon. The pinnss are altematoi and each carriee on its upper iurfaoe 
a monoserial row of hjdrothocss, they are transversely annulated^ both 
at their origins from the stem and immediately above the origin of eaeb 
calycle. The h^droihecso are free, elongated and tubular, annulated at 
their origins, and with the margin of the mouth even. 

Gonosome — Unknown 

Habitat . — ^Itocks between high and low water at Pigeon Island, and 
Konknn Coast on the west coast of India, and at Diamond Island off 
the Pegu Coast in Purmah. 

This very interesting form is certainly a campanularian, while its 
long tubular hydrothecs would indicate Lafoea as its proper genus, 
a genus, however, not very well defined. I have lately had several oppor- 
tunities of examining this zoophyte in a living condition ; the polypites 
are supported on long attenuated peduncles, and have both disc and 
tentacles completely extruded irom the bydrothecse, into the cavities of 
which Ihey are only partially retractile. Although apparently tolerably 
extended in its distribution, it is very far from being abundant anywhere. 
It seems to thrive best in those localities most exposed to heavy seas 
and the influence of the South West Monsoon. This species and another 
belonging to the genus Th maria are the only representatives of the 
Hydroid family I have met with during two seasons spent upon the coast 
of the Patndgiri and Alihdg Collcctorates 

HaLicoBNAUia. betosa (nov, spec) 

(Plate X) 

Zoophyte — Stiff, erect, solitary, and of a dark-brown colour. 

Trophoeome . — Stem bipinnate, more or less irregularly and numer- 
ously branched, varying in height from one to five inches, rooted by an 
entangled mass of short fibrous filaments, and carrying closely set primary 
pinnsB. The main stem is made up of a fasciculus of three tubes, from 
the central one of which an alternate series of hydrotheca-bearing piniue 
arises, but the stems of the secondary pinns, which are formed of a 
fasciculus of two tubes, are destitute of hydrothecsB, but cony along 
their entire length an alternate series of ultimate hydrothoca-bearing 
pinnsB. The ultimate pinnsB are thus home not only on the primaiy 
pinniB but also on the stem ; they are closely sot, alternate, of nearly 
equal length, and divided by joints into a series of intemodes, each ol 
which gives origin to a calycle with its nematophores. The hydrotheeas 
are deep, flask-shaped, deeply concave in front below the lip, and oorre- 
spondingly convex behind ; the aperture is wide, and has the margin pro* 
vided with two large lateral teeth, and two smaller ones posteriorly. The 
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nematophores are three in number, two lateral, which are short, blunt, 
divergent, and projecting slightly beyond the margin of the hydrotheca ; 
and one mesial, which is remarkable as being provided with a latend as 
well as terminal orifice, it is adnate to the base and lower third of the 
oalycle, being free only at its extremity which projects horizontally out- 
^ wards from the hydrotheca, 

Qonoaome , — Consists of a number of lozenge-shaped bodies filled 
with dark granular matter, and pointed at their free extremities ; they 
arise on each side of the primary piunui in the intor\als between the 
ultimate pininn. 

Habitat . — OfE Capo Nograis in 80 fathoms. At Cheduba Island 
in from 8 to 10 fathoms ; off the Terrible Islands in 25 fathoms, and off 
Cape Comorin in 40 fathoms. 

This beautiful species is closely allied to Halicomaria hipinnata of 
Allman. It bos a very wide distribution, being found at intervals all 
along the Arrakaii and Pegu Coasts, as well as off the South Coast of 
India. On several specimens which I examined 1 found the main stem 
provided with two ])arallcl rows of pellucid dots, the nature of which 
1 have hitherto been unable to determine ; they are, however, most probably 
the optical expression of cauline nematophores. It is also remarkable 
in having the mesial hydrothecal nematophore provided with a lateral 
oritioe as in JET. eaooaria (Liiiu. Soc. Joum , Vol XII ) This speeieb appears 
to afford a favourite anchoring ground for a small bivalve belonging to the 
genus “ reaillum most of the bpecimens dredged up by me were covered 
with this spcciob firmly adherent by their byssi and in different stages o£ 
development. 

Haiiooekaeta plxtmosa (nov. spec ) 

(Plato XI ) 

Feathery, gregarious. 

Trophoaome . — Stems one to two inches in height, fascicled towards 
the base, of a dark brown colour, straight or gently curved, minutely 
pinnate and rooted by a creeping filiform stolon. The pinne arise alter- 
nately by jointed processes from the anterior surface of the stem; they 
are divided by more or less complete joints into a series of short internodes, 
eaoh of which carries a oalycle with its nematophores. The hydrotheoe 
are unilateral and home on the |^>per surface of the pinnie and sessile ; 
they are oup-shaped and have a large and patulous orifice, the margin of 
which is deeply dentioulated, and is especially characterized by the pos- 
session of a single long mesial tooth immediately behind and projecting 
above the anterior nematophore. The intrathocol ridge passes backwards 



187(^.] Hydroid Zoophytes the Indian Coasts and Seas* 101 

from the anterior nematophore across the lower fifth of the oalycle and 
is prolonged into the wall of the pinna. The nematophores are only 
developed in connection with the hjdrotheca>, they are thi*ee in number, 
two lateral and one mesial or anterior ; the lateral are short, tubular, free 
and projecting ; the mesial is long, adnate throughout its entire length, 
except at its immediate extremity, where it is free and slightly projecting, 

Oonosome. — The gonothecas arise singly from the ]>osterior aspect 
of the stem near its base, they are bell- shaped and have a circular even 
and somewhat everted margin ; the older ones present a more or less 
annulated or ribbed appearance. 

Habitat. — In 35 to 40 fathoms off Cape Comorin, south coast of 
India, and in from 10 1u 15 fathoms off Oheduba Island, coast of Arrakan. 

Debmohcypuub urMTiiTB (nov. Bi)ec.) 

(Plato IX ) 

Trophosome. — Stems gregarious, not exceeding a quarter of an inch 
in height, straight, bitiqdi', croct, divided by joints into a series of short 
luternodes, each of which carries a pair of calycles, and rooted by a 
creeping Btulon. The h} drotheca* arc Inserial, opposite, urceolato, the 
uppr half free and tubular, the lower half adiiate and sacoiform ; the 
aperture is directed upwards and outwards, and has the margin marked 
by several deei> donticulaiions. 

Gonosome. — The gonotbcca3 are broadly tubular or slightly pyriform 
and with a simple margin ; they arc opposite, and arise by short pedicles 
on each side in the intervals between the calycles with which they con- 
sequently alternate. 

Habitat. — Saint George's Island on the west coast of India, attached 
to sea-weed between high and low water marks, This species is evidently 
referriblo to the genus Desmoscyphus of Allman. (Linn. Soo. Journal, 
Vol. XII ) Although mauy gonangia po6S(*Hs clearly defined peduncles, yet 
at first sight some often appear to be sessile. This difference, however, 
is only apparent, for a closer oxaininatlon shows that they are all pe« 
dunoulated. 


Skbtitlabella biooba (nov. spec ) 

(Plate X.) 

JVqpAoMnntf.— "Stems slender, ar^lDg at short intervals from a oreep-^ 
ing filiform stolon, unbranched, ztg-sag, and divided by oonstrietiona 
immediately above each oalyole into a series of rather lengthened inter- 
nodes each of which supports only one hydrotheca. The hydrotheose are 
biserial and alternate, they are broadly tubular, but wid^ at the balm' 

la 
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where alone they are adnate, being narrower at the orifice, which ia square, 
and has the margin produced into four nearly equidistant teeth, they are 
all more or leas deeply annulated or spirally ribbed. 

Oonoiome. — ^Unknown. 

Mahitat^OH Cape Cfomorin in 40 fathoms, and off the Arrakan 
Coast in from 10 to 16 fathoms. 

This hydroid bears a very close resemblance to 8 fenella of Alders, 
but differs from it in the stem not being twisted at the joints and in tho 
spiral ribbing of the hydrothecm 

Thimabia comfbessa (nov. spec) 

(Plate XII.) 

TVop&ofOme.— Stems sparingly clustered, about an inch and a half 
in height, unfascicled, erect, more or less decidedly zig-zag, rooted by a 
creeping tubular stolon, and giving origin to a limited number of pinna;. 
Tho pinnie are alternate, few in number, and arise at regular intervals 
from tho main stem, of which they arc for a short part of the commence- 
ment of their course mere diverticula, being identical with it in structure, 
destitute of hydrothecse, and with two annular constrictions marking the 
origin of each. The terminal nine -tenths of its length is made up of an aggre- 
gation of closely packed subalternate hydrotheco), which are continued 
to its termination. Very often, however, the pinna is composed of a linear 
series of two or sometimes of three of the simple forms above described. 
The lower half of the hydrotheca is broadly tubular and adnate, the 
upper half is narrower, free, and projecting horizontally outwards, the 
aperture is oblique with the lower margin prolonged into a sharp tooth. 

Oonoiome. — nknown. 

Hahiiat — ^Extremely abundant on tho rooks between high and low 
water at Diamond Island, as well as amongst tbe laterite rocks on the 
Konkan Coast. 1 have also dredged it in 40 fathoms of water off Cape 
Comorin. 

AUTENWaLLA ALLHAVNI (nOV. Speo ) 

(Plate XII.) 

IVopAoiome.— Stems sparingly clustered, very riender, gently curved 
from base to apex, rooted by a slender filiform stolon, and attaining a 
height of about half an inch ; they are divided4>y long, oblique partitions 
into a series of intemodes, each of which carries an hydrotheca and four 
nematophores. The hydrothecss are oampanulale with large patuloup 
orifices and perfectly even slightly everted maigins. ^Aie nematophores 
are four in number on each segment of the stenf, two lateral, one inferior 
end one superior. The lateral nematophores are quite free, long, narrow, 
end trumpet-shaped with a circular aperture and everted maigin, from 
whidi they gradually Uim down to extremely fine points^ which are at- 
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tachi^d, one on each side, to lateral prooeaaea of the atom, by a joint irUdi 
allows the slightest motion of the water to oommonioate free Tibratoijr 
oscillations to the nomatophore The infenor nematophore is free, tabuliri 
much shortei than the lateral, and arising from a tumescent prominenoe 
on the stem, slightly below the base of theHlilycle, is direcM upwards 
towards its anterior asjitct The superior nematophore is somewhat 
smaller, but in foim and direction corresponds precisely with the infenor, 
it anses on a level with the upper margin of the oalycle from the stem, 
which IS here quite even and presents no enlargement sioular to that which 
marks the origin ot the lower nematophore 
Oonoaomt — L iiknow n 

Habitat — Off CsiiL Comoi iii in 50 fathoms, and off the coast of 
Chcdiiba Island in S to 10 iathoms 

ENDiMiniiM iiAHOsinr (nov spec) 

(Plate XII ) 

Trophosome — Trot like, btem much and irregularly branched, attain- 
ing a height of 31 oi 4 inches, fascicular and rooted by an entangled 
mass oi short fibrous hlamciits, the branchlets are more or less dichotp- 
mously arranged and are all anuulatod at their origins 

^noaome — Qonophores consisting of olustirs of spherical bodies, 
filled with a granular substance They appear not to be borne on true 
blastostylcs, but on the bodicb of atiophied hydranths from which tbo 
tentacles have disappeared 

Habitat —In iO fathoms off Cape Comorin, and vor^ sparingly, m 
fiom 10 to 70 fathomb, along the coast of Airakan 


XI — Noie» on ike Formation of the Country paeaed through by the 2nd 
Column Chotwh Field ibree during xte mareh from Kala JhduU 
hh Shdn in the Kh6jah Faaa to Luqdri Bdrhhdn Spring q/'1879 
By Lieut H G Temple, Ut Qhoorkaa 

(With Map— Plato XIII ) 

Oeneral Features — There are one or two features general to the 
country passed through upEn which it would be as well to remark before 
prooeedisg to note in detail the formations met with dunng thoTaricras 
marches. 

Qlaeie — ^The most remarkable feature to be observed aU over 
Southern Afghanistan is the poculiai gradual slope, or giaete, leading up 
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to the foot of the hills which encompass the numerous valleys into which 
the country is split up. The hills, which are usually hare of trees, of course 
vary greatly in height and form, hut uniformly at foot is this glacis or slope 
between them and the valley level. It varies, of course, under various cir- 
cumstances as to length aalf height, but its presenqo is invariable. To the 
west of the Khdjak Pass, where the so-called Khdja Amran Range rises dome 
8000 feet above the valley — the Eladanei — ^it is about 15 miles long and 1000 
feet in height, t. e , the apparent foot of the Range ib about 1000 feet 
higher than the real level of the valley. In the narrower valleys, such as the 
Qw4l near Quetta, which is only 3 to 4 miles broad, the glacis on either side 
reaches nearly to the middle of the valley. It is generally very stony and cover- 
ed with detritus from the hills The btreams over it, which are very numer- 
ous as a rule, have wide stony beds over which the water rushes with ever 
so much force, but to no groat depth, after every lieavy fall of rain. The 
torrents very quickly dry up, and very few of the streams have even a little 
water trickling in places from springh in the bed The larger streams rubh 
down several channels, the higher spots between which seem also to be lia- 
ble to sudden and violent Aoods whenever a more than usually heavy fall 
of rain occurs in the hills above. Thobo facts seem to lead to the hypothe- 
sis that the slopes have been formed by excessive denudation going on in 
the hills in consequence of their bare and treeless condition. But there 
seems to be another cause. Many of the hills, especially about the Fishin 
valley, appear to be formed of a slaty shale which is much disintegrated and 
split up at the surface towards the hill tops It can bo broken, or rather 
chipped, ofF easily by the hand, or even by the mere weight of the foot pass- 
ing over it. The cold at the summits of these baio and exposed hills is 
intense ; the heights being, say 7500 to 8000 feet, and it is possible that 
denudation is helped hy the action of frost which separates the shale chips 
to be washed down by the next shower ; and from the appearance of the hill 
aides it is probable that large quantities of those chips are m places brought 
ddwn by every shower. 

Many parts of the country appeared to mo to contain copper 
and iron in large quantities in the soil, but the specimens sent herewith will 
jirohably do something towards proving their presence and in what quantities 
they occur. There is a small isolated hill in the Dof valley, at the entrance 
of the Burai Pass, which appeared to me to affect the action of my prismatic 
compass. 1 have heard it assorted that gold if to be found in the quarts 
about the Pishin valley and the Kbdja Amrdn Range, but I cannot say I 
•aw any myself or any quartz likely to be auriferous. 

Solti , — ^The soil in many places is white fdth nitre or salts of sorts ; 
And this occurs in all parts of the country traversed. The water in many 
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places, both well and river, evidently holds salts in solution \ in some places, as 
in Sugar and the Trikh Kuram Pass, it is undrinkable from its saltness. 

Overgrowths — One of the most distinctive features of Southern Af- 
ghanistan is the want of trees, but this appears to me to be due more to the 
inhabitants than to nature. In the higher regions, «. c., above 8000 feet, the 
hills and uplands are fairly wooded with junipers and conifers of sorts, and 
wherever from various reasons the country is uninhabited, as in the Surai 
Pass, the Ilanuinbar Puss and all the land between the Trikh Kuram Pass and 
iliC llan Pass the country is fuirly wooded with olives, her and babul trees 
with tamarisks and a dwarf palm in the lower and dam^ier grounds. Indeed 
about the Hanumhdr Pass there is a forest of bdr and babul trees. There 
is, however, another general feature to be observed everywhere after the 
Bulan and Ilan Passes are once crossed, tlio ]>rcs(MU‘e of southernwood and 
camel-thorn, wliich is universal. Qrasses also of sorts flourish in most 
})lacos, BO that it may be presumed that the soil is the revorso of being un- 
pro<1 active were any eflicient system of irrigation to bo introduced. And it 
did not appear that water is really wanting in the country it trouble and 
skill uere used in flnding it 

Fossil remains — After Khwara in the Shdr valley testacoan fossils 
abound, and the hills about the Ilanokai and Han Fasses may bo described 
as being one mass of fosbils, some in a wonderfully complete state of 
preservation, as the accompanying collection will show. They appear to be 
of the poHi-tortiary jieriod. The same may bo said of the whole country 
between the Han Pass and the plains vtd the Chdehar Pass. I only saw 
one fossil of an animal which was picked up near Ningdnd in the Ghazgai 
valley. (No. 203.) 


Notes en Boute, 

North Fishin Ta/Zey.— Hills apparently of volcanic origin, basalt and 
shale ; quartz is found in layers between the strata which are irregular, 
faulty, and much folded with dips at great angles. The hills are bare and 
greatly scoured by water. The Pishin is an open valley about 25 miles 
long and 20 miles broad. 

Kah Abdullah £Mn , — The hills about this point are bore and some- 
what bleak. 

North Fishin to Badtodn . — The country along the road is interseoted 
by a series of water channels and torrent-beds carrying down enormons 
quantities of detritus from the hills to the north of the valley, the land 
Mween them being much water-worn, apparently scoured after every 
shower and liable to sudden and violent floods. 
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2b Oountry torrent-scoured and covered with detritus and in 

places much broken by the wash of the water : soil, light and sandy. 

2b SMehdil JTldft.— Country near the hills stony, water-washed and 
covered with detritus * it is intersected by several torrent beds : soil, light and 
sandy. About the low lands the country much broken and intersected by 
deep nullahs : soil, clay. The country is everywhere bare of trees. 

2b Bharm Kdriz^ K K Fiahin, — On the glacis country stony and 
covered with detritus, intersected by torrent beds. Hills apparently 
composed of slaty shale and slate with layers of schist cropping up. Coun- 
try about Sharan Kar4z much broken. 

Burai Faee, — The country is wild and broken, consisting of a series 
of conical hills of slaty shale and slate, much disintegrated at the surface, 
probably from the action of ice and frost. 

Valley, — ^This valley is about 15 miles long by R broad. Tho 
glacis and wator-scourod apixsarance of the country is similar to that 
observed in tho Fishin valley. Soil, light and friable and not so good as in 
the Fishin valley. 

Owdl Valley. -^Yelley about 20 miles long by about 8 to 4 broad. 
Country much the some os before • soil, not deep, say 2 to 21 feet deep 
over conglomerate, it is very hght and friable. 

Finihai j9»7Zs.— The hills are apparently of conglomerate and much 
water-^wom. They have the appearance of being formed of tho detritus 
of a lofty lunge of mountains like the lower hills in tho Himalayan Ranges. 
The soil seems to be strongly impregnated with lime. 

Qwrhhai L^le. — The defile is of variable width, having high precipi- 
tous rooks of sandstone and grey limestone in the narrower places. It 
is broken up by low conical hills of soft red and grey clay in the wider 
portions. 

fibyof .— The country is excessively wild and broken. Sagar is a kind of 
valley between high hills, bet it is full of small conical hills of clay and in 
places of soft disintegrate4 nhaly slate. The soil varies greatly in colour ; 

> white, grey, yellow and a bright red in the clay and bluish in the slate 
hills, trees are scarce. 

Moa&i Pass, yorye qf the JB. Zaddn. — ^Hills at fixst of soft riialy clay 
airilhromitone, but in the gorge of the river Zaddn they are very similar 
to those in Si^ar, and of red, yellow and grey clays. Afterwards the hills 
beeome undulating and apparently are of sandstone. 

Qoryo qfthe B, PoA— High mountainous limestone hills with frirly 
horiiontal strata. The soil about Tsaf Each is sandy. 

Veh Fan ; Lpira JRsyAi.— The bills as far as Ispira R&gha seem to 
bo composed of sandstones, clays of various colours, slate and shaki 
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and lime crystals of sorts abound. The country is fairly wooded with 
junipers, conifers and b4r trees : about the Ush pass it is fairly open ; 
about Ispira ttiigaa wild and hilly. 

Topohargh Pass ; Momand — Country same as about Ispira Bdgha. 
Mdmand is an open upland hilly plateau 

Nangalum Pass and Plateau — Country about the Pass is hilly, 
broken and rocky (gneiss). After the Pass the plateau is reached. It is of 
considerable width, but it is intersected by curious low flat-topped hills 
running north to south It is wooded, as before, in the upper heights, but 
is bare of trees below 8000 feet The hills api)oar to bo composed of clays 
and sandstones of sorts with schist and gneiss cropping up in places. 

Khwwra . — After Khwara limestones begin to predominate and fossils, 
especially tcstacean, to abound 

€himjdn — The country is waterscoured, stony and treeless. 

Mi. Sgdjgai — ^Mt Sydjgai is a curious isolated mountain in the middle 
of the Shdr valley. It rises about 1000 feet above the valley and almost 
perpendicularly for the last 300 feet. It is flat-topped, measunng at top 
about miles in length by about ) mile in bioadth. It is of hmestone 
and full of fossils even at the summit Fossils abound also about Chimjdn. 

B. Zaghlun to Pdlkat Pass — The country is here remarkable for 
five almost parallel lines of hills about one mile to miles apart enclosing 
hilly valleys After these the country to the north is mountainous as far 
as the Zhdb valley, 12 miles. The hills appear to be of limestone with 
trap in the gorges. The strata are very much broken and faulty. 

Shdr Valley . much water-worn and very stony. The valley 
is about 20 miles long and about 5 to 15 miles broad. 

Mxarai Valley. — ^The country much as before, but out into deep 
nullah beds. 

Baidmai Pass . — ^Hills of soft white limestone. Country wild and 
rugged, much cut into by nullahs which are full of limestone chips 
from the hills, white, greenish and reddish. 

GfAssyfli ro%.— Valley 16 miles long by about 6 broad. Country 
as before, but more grass and overgrowths. Soil, richer than heretofore. 
Hills of limestone with very folded strata. 

Borai Tal/sy.— This valley is, say, 40 miles long and from 6 to 15 
mQes bread. The soil is good and fertile ; there is no water-scour exoept 
about the streams ; putt and kunker are found in the lower lands. Hilla 
of limestone with very broken strata. 

Mmsambdr Pets.-— Country en rovle various ; putt and tough stony 
water-wom places, especially al^ut the rivers, of which 4 or 6 meet in the 
FimS| which appears to be the only outlet southwards for some dManoe 
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Along the hills south of the Boral valley. In the Fass the country is 
wild, hilly and wooded. Thoro is forest land to the south of the Pass and 
much gross. The hills are of limestone with much folded strata in which 
fossils abound. 

Barghar Valley, — At first forest land is mot with and then an open 
putt plain some 10 miles across : the soil is fertile. 

Trikh Kwam Fan. — Country wild, billy and much broken. The 
hills are apparently of limestone in which fossils and crystal abound. 
Qypsum crystals show thombelvos and often they are abundant. 

Firama Valley ; KuUa Valley, — Those are grassy upland plains much 
intersected by stony beds of torrents. 

Jarai Tang Fase. — This is a very stony, but short, passage through a 
hard limestone hill. 

Ttamaulang Valley, — Country, putt crossed by deep river channel but 
•tony in places. The valley is about, say, 40 miles long by about 7 brood. 

Hanohdi Faea. — The Foss is at first very narrow with precipitous 
sides through a limestone hill ; it then opens into a broader valley which 
is, say, half a mile wide, but full of low conical hills which in places appear to 
be formed of disintegrated white limestone, the rook being very friable. 
Sea-shells not fossilised, especially oysters, were found all through this 
Pass, Qypsum is abundant, so also arc fossils. The hills are of soft lime- 
stone, the strata being horizontal. 

Jnmdi Paaa and Valley, — Hills of soft limestone. Country wild and 
lumpy, and it might be described as being one mass of testacean fossils 
in A good state of preservation. The same remark applies to the country 
from this point to the Indian plains, some 150 miles as the road goes. 
A series of parallel valleys seems to run from the Derama hills to the J&ndh- 
rdn hills, all more or less resembling each other. 

Bdla Lkdka. — This is an open valley with low rolling hills at the 
northern end. The general formation of the country seems to be of lime- 
stone of more or less hardness. 

Hdn Faaa , — In the Bda Dhaki Fass the rocks are hard limestone 
and precipitous with broken strata : in the Han Fass the strata are horiz- 
ontsd and the rooks softer, and there is much loose earth and clay full of 
nummulites and testaocan fossils of all descriptions. In fact, the whole, hills 
and country, is a mass of fossil remains. In the Han Fass the country is 
wild and lumpy. 

Ohor Twap Bavine , — ^The Ch6r Tarap ravine is curious. It is a sharply 
cut, narrow defile in a line of hills from 10 to 30 yards wide and, say, 800 
yards long. The sides arc full of fossils. 

BdM'Adu (^roperlg When once the Han Pass is crossed ' 
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then ifl a remarkable change in the country, like the inhabitanti, it 
becomes Belcich in form. The glacis, so remar^ble in all parts of Sonth 
Afghanistan, now disappears and the hills stand out sharp in a flat deaerb* ^ 
like valley. The valleys are of putt; in which the vegetation is in tofts 
and has the same character as that observable anywhere in the Beldoh 
plaina The country seems to be of limestone formation and fossils abound 
everywhere, oven in the putt. In the hills the strata as usual are hoiix- 
ontsl in some places and much folded and faulty in others. 

Chdehar Pm.— The above description applies to the whole country 
between Bdrkhdn and the plains. It consists of a series of valleys and 
mountain ranges of more or less breadth, all of limestones, soft and hard 
and of all colours. Fossils are abundant everywhere, on the hill sides^ 
in the soil and in the river-beds. 


Itinerary, 


No. of stage. 

Name. 

Distance. 

milftp. 

Heiglkt above 
sealev^ 

1. 

From Kala Ahdullah KMn to 
Badwan, 

et 

5600 

2. 

Alizai 

19 

5500 

3. 

Khdshdil Khdn, 

Sharan Kdrdz, 

80 

6800 

4. 

86t 

6800 

5. 

Balozai Karez 

45 

6600 

0. 

let Exoureion, Gwdl, 10. m. 0100. 
2ftd „ Amaddnl5. m. 6300. 

Tsaf Each, 

54i 

OMO 

7, 

Ispira Kdgha, 

Khwira, 


7800 

8. 

88f 

7900 

9. 

Chinnin, 

Zri JBMonnion, Filkai Pass 10 m. 8600. 

90i 

7400 

10. ’ 

Baianai, 

Ningtnd, 

im 

8500 

11. 

1211 

6700 

12. 

Wan^ai, 

IMi 

4900 

18. 

Sharan, 

160» 

4800 

14. 

Hanumbir Pass, 

1821 

8800 

15. 

Trikh Kunm P^ 

180i 

4100 • 

la 

Tsamaulang, 

198} 

4000 

17. 

BOaDhikm 

207} 

4100 

la 

Miliiihi Kk«fa 

228} 

8800 

19. 

LBjgjttt Bfakhfa, 

288} 

8100 I 


14 
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» XII.— an a eollection (jfBeptHei and Frogafiram the neighhourkood 

qf Mhre and Dumagudem.-^Fg W. T. Blakfobd, p. e. s., Ac. 

{BeodTcd Augait 8rd ; read Aug^ust 6th, 1879.) 

In the year 1871 1 was engaged for some months in the Goddvari 
Tilley near the first barrier, and in the country between Dumagudem and 
Ellore. Dumagudem is the station where the Engineers, engaged on the 
works oonneoted with the first barrier, used to live. 

The country is herpetologically but poorly known, and the following 
list of the species noticed may therefore be an addition to geographical 
distribution. Nearly the whole tract is covered with thin forest, and the 
■oil is very sandy. 

A portion of the collection mode has been lost or mislaid, and cannot 
now be found. The list appended is doubtless very imperfect; several 
common forms, such as Naja iripudianSf Ftga^ mneostts, DendrophU picta^ 
Lycodon aulieui, Ac., not being included, although they undoubtedly occur. 
The collection was made in the driest months of the year, from February 
to May, and the list of lizards is consequently, in all probability, much 
more nearly complete than that of snakes or Batraekia, 

KEPTILU. 

CHELOEU. 

1. TsSTTEO ELSOAITB. 

2. PAVOSUnBA TECTA Var. XKTEBHBDIA, J. A. S. B., XZXIX, 1870, 
Ft. 2, p. 889. The Goddvari form is similar to that found in the Mahdnadi. 
The natives, who eat several kinds of freshwater tortoise, will not feed on 
this species, as they say it makes them iU. 

8. Bataoub XLiiiOTi P God&vari river. 

The only specimen obtained was about 0 inches long. The head ^as 
dudry brown with 4 broad blackish indistinct longitudinal bands on the 
^ nape and back of the nock. Legs dudey grey. Claws pale yellowish. 

4 Tbtonvx sp. P Goddvari. My specimens are not now available for 
eomparison, but Dr. Anderson tells me he believes the species to be 21 
leUkL It is probable that more than one species are found in the Qodivaii. 
The only specimens of Trioi^a obtained by me were young indinduali, 
they were olive in colour with 4 ocelli on the back, white beneath, napo 
ferruginous with violet streaks. Tubercles on the carapace rather large. , 

Borne individuals of Triongs or one of the allied genera grow to mancr* 
meus sise, I was assured that a freshwater turtle 6 feet long was caught in 
iheQodAvariby the Captain of one of the river steamers. I cannot answer lol 
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the aeooney of the xneasarement ; a foot or two may have been thrown {tu 
But I once saw, on the Indus, a very large individual belonging to ioaao 
sjiecies of the Tnonydda basking on a sandbank. I was on a steamboat^ 
and the turtle took refuge in the water before the vessel was sufficiently 
near to enable his dimensions to be accurately estimated, but my impres« 
sion was, that the carapace could not have been much less than 6 feet loDg^ 
and it might well have been more. 

5. Euyda. yittata. One specimen was obtained on the ISth Maroh 
in forest, far from water. This mdmdual probably came from a tank that 
had dned up. Other specimens were procured from the Goddvari river 
None exceeded about 5 mches in length, and in all, the odd osseous plate 
hi the middle of the sternum was concealed, if present. I did not, however, 
macerate or dissect a specimen, and I have none remaining now to examine. 

CnoconiLiA. 

G. Cbocodilus sp I do not know what is the species common m the 
Godavari, as 1 never had an opportunity of identifying a specimen. It is 
by no means improbable that more than one species occur in the river. 

The Gharial is not found in tho Goddvari, nor, so far as 1 know, in 
any of the nvers of the Peninsula further South ; nor is it found in the 
Nerbudda or Tapti. It is common, however, in the Mahdnadi of Baipur, 
Sambalpur and Orissa. 

Lacebtilia. 

7. Yabaiojs LTnrATTTS 1 twice obtained specimens of this monitor, or 
at least of a species which 1 believe to be F. Iwwtuof in the country north 
of Elloro. Tho hugest, a male, measured 28 5 inches, of which the tail 
from the anus was 14 5. There were about 110 cross rows of scales from 
the gular fold to the loin. The following is a description of the fresh 
colouration. Above brownish olive, with irregular cross rows of minnte 
whitirii spots on the hack, passing into ill-marked cross bands behind* 
Tail dark near tip, the anterior portion somewhat irregularly spotted with 
dusky. Limbs finely dotted with yellow, tho spots on tho hind limbs sur- 
rounded with dusky. Lower parts irregularly mottled with yellow aaA 
pinkish brown. There is a tendency to ocellation on the side behind the 
shoulder. The dark colour of the upper parts passes gradually into the 
paler tints of the lower. Iris yellow, pupil circular. The reversed 
T-ihaped dark cross hands, on the neck, supposed to be oharaoteristlo of 1^ 
hmaimt were not observed. This species is purely terrestrial, ao far aa nqr 
obsenraBoiis go, and lives in holes at the roots of trees, and in 
j^aees fiu^ from water. It is diomal in its habits. 

* See IbllowiDg paper cnijBMieBspti^ 
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8. UESOHaNAirLTni (J. A. S. B , XXXIX, 1870^ Pt 2, 

p. 845y. Not rare in the diy f oreats on the Ooddvari. 1 find 1 was in error 
after all in sapposing that 0, letohonaulHi and 0, bmnnea, are diatinot ; (aee 
Ofinther F. Z. S., 1876, p. 225, and aome notea by mjaelf, P. Z« S., 1876, 
p.685). 

Up to April the only indmduala 1 obaerved were adults, but in that 
month 1 found great numbers of young. These are coloured much like 
the adult, but the tints are brighter, and the distal portion of the tail ia 
light orange, the head shields are quite smooth, not corrugated as in older 
individuals, and there were two post-nsaals in all the speoimons I examin- 
ed under 8 inches in length. Afterwards, in May, I obtained many rather 
more grown, from to 41 inches long, with but one post-nasid. Ab 1 waa 
moving about, and procured specimens from different localities, this dis- 
tinction may have been local and not due to age, but it is evident that the 
character of having one or two post-nasals is of no specific importance. 
The same variation ia found in the nearly allied genus Ophiopa, 

The rugosity of the head platea appears to be a generic character of 
OalrUa. 

6. Casbita jEBDOiri, (Beddome, Mad. Monthly J our. Med« 6ci., Janu- 
ary 1870, p. 84 ; Gunther, P. Z. 6., 1875, p. 225 ; W. Blanford, J. A. S. B., 
1870, Pt. 2, p. 848 ; P. Z. 8., 1876, p. 685). Dr. Gunther supposed that 
this was the same as Ophu^a jardoni^ but, on my sending him a specimen 
of the Odbrita, he saw, of course, that the two wore quite distinct, and 
that he had been misled by an erroneous label. 

0. jerdoni is common in the forests on the Godtvari, more so 1 think 
than 0. leaehanaultii, I did not meet with Ophiopa microhpia ; it appears 
to he a northern and western form. (P. A. 8. B., 1872, pp. 72, 74.) 

10. Etjfrspbb {Tiliqaa) cAunrATUS. 

11. Erpmpxa (Tiliqua) magulabxub. (J. A. 8. B., 1870, Pt. 2, 

p. 868 ; StoUoska, J. A. 8. B., 1872, Pt. 2, p. 117 ; P. A. 8. B., 1872, p. 75.) 
As indicated by myself and much more clearly shewn by Dr. 8tolioakai 
there are two well marked varieties of this soinque, so well marked, in^jeed, 
that it is almost a question whether they should not be distinguimed. 
The one is more slender, and more uniformly coloured above and on the sides, 
the other is stouter, with the posterior part of the dorsal sur&ce distinctly 
spotted with black and the rides punotulated with white. In the former 
there are, asa rule, seven keels on each of the dorsal scales, on the latter five. 
The former is true E, McaAsKatof Blyth, the latter,{or the sake of distiiic* 
rion, miqr be called Jf. sieoalafiiit var. aahmioolar or N. 4e- 

* E. naoriaiiui ter. sdb-iiniciolor • t$fa Area hk rihmqm panm fri tied 
sisii rfsf iia>trei4 freriWirf, werii donoMm pkn rn i qm qainqm*aar i nalia. 
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cording as tlie distinction is considered specific or net. For the 
I am by no means satisfied that the two forms do not pass into each othsf 
too gradually to render it desirable to accord them speoifle raifk, but as 
one, the smaller more uniformly coloured variety, is typical of the drier 
climate of the Central Provinces, whilst the more highly coloured form is 
found in Lower Bengal, and to the eastward, some distinction in name is 
useful. 

In the comparatively dry forests on the Goddvari around Dumagudem 
I met with the var. iubmirohr^ whilst the typicij form was obtained nearer 
to the sea coast in the vicimty of Bd'j^mahendri. 

It IS ea<iy to understand how naturalists who have seen but few speci- 
mens may mistake these scinques for the young of the common and very 
variable E eartnatui. A comparison of the two, however, will shew the 
difference. The young of E. earinatui has but three keels on the dorsal 
scalps, the back is unspotted and there is a well marked pale whitish line 
from the superciliary region down each side of the back. 

The breeding season and colouration are different in E» eariiufhn and 
E maeulanue. In the former the breeding season on the Goddvari appears 
to be March. The colouration is probably confined to the male, but I can 
find no notes on the sexes of the specimens examined. The colour has 
already been described by me («T. A S. B., 1870, Pt. 2, p. 867). When 
most fully developed the lower parts are rich gamboge yellow with a broad 
scarlet band on each side of the abdomen from shoulder to thigh. 

E, maeuhriui breeds in May, and towards the end of that month I 
captured richly coloured specimens between Dumagudem and Bdj&mahen- 
dri. In these the deepest seasonal tints were on the sides of the neck and 
breast A scarlet band covered the lower labials and extended to the upper 
labials and rostral ; it became very broad beneath the ears, and more broken 
and patchy behind, but it was traceable as far as the thigh. In less fully 
coloured individuals the red colouration did not extend behind the shoulder. 
All the lower parts had a slight reddish tinge, but no trace of the bright 
yrilow of E* catinatui, 

12. BlOFi. ALBOf UVOTITA. 

18. B. HinnwioEEi. Both these species were obtained on the Godi- 
vari, but neither appeared to be very abundant. 

14 HBiciDi.OTTLTrs BVBTBiBDgua. Bee Stbliosk% J. A. S. B., 1872, PA 
2, p. 98. Near Ellore. 

14 E. auouiATva. 

14 H. uacoaDrAVXfiL P. A 8. B, 1871, p. 178; Stoficaka, J. A 
a E, 1872, Ft. 2, p. 97. 



lli W. T. Bknford— JVbiM on a ofItepHlei onJ [No. d, 

17. H. GiQAircsus, StolioslM, J. A. 8. B., 1872, R. 2, p. 99 ; Gta- 
ther, R Z. 8., 1875, p. 223 ; W. BUnford, P. Z. 8., 1876, p. 686. 

Of tbese species of Hmiiaoiflm 1 mede over my specimens to Dr, 
Stoliczka for desoriplion. Dr. Gdnther considers J?. gigamteus a variety 
of JS*. but 1 have shewn that, so far as Indian specimens of the 

latter are concerned, there are well marked distinctions. 

18. SiTJLira. PONDiosBUiTA. The smaller race only. I saw with 
the brilliant colours of the gular appendage developed up to the end of 
May ; the colouration being, as has already been noticed, ( J. A. 8. B., 1870, 
p. dOBf) purely seasonal, at all events in the smaller race. 

19. CiJiOTEB TEnSICOLOB. 

20« CnABasia blaefobdiaea, Stoliczka, J. A. 8. B., 1872, p. 110. 
'Without a much better series for comparison than I possess, 1 am not pre- 
pared to say whether this northern form can be distinguished from the 
iouthern race with rather smaller scales found in Mysore and further 
south. Specimens from the neighbourhood of the Goddvari have about 100 
scales round the middle of the body. Common on rocks. 

21. CsAHiBiEO OETLOEious. Common. 

OpniniA. 

22. Ttfiilopb BBAMIEIJS. On two occasions I found great numbers 
of this blind snake in decayed wood ; in one case there must have been at 
least a hundred in one fallen tree. None exceeded 5^ inches in length. 
No other species of Tgphlopi was observed. 

28. C^GHOOEPHAIiUB AOTITUB. 

21. Olioodoe bubgbibeub P The only important distinction from the 
description of this species shewn by the single specimen collected consists 
in the presence of two pneoculars instead of one. The following is a descrip- 
tion of the snake. 

Scales of body smooth, in 15 rows. Yontrals 185, anal divided, sub- 
^udals in 40 pairs. Length 17f inches, of which the tail was 2i. 

Seven upper labials, 8rd and 4th entering the orbit ; 2 pre- and 2 
pott-ooulars ; a small square loreal. 

Colouration, when fresh, light yellowish brown above, with a narrow 
pale line along the middle of the back from head to tail, and two broader 
pale lines, each as wide as two scales, down each side from head to anus ; 
below these is a narrow dark line, then pale again. There are rudimentary 
cioas4narkmg8 on the back, due to rows of scales with black margins altW- 
B at ing with other rows that are white-edged. On the head thd markings are 
bdnt, a dark oross-band from eye to eje, edged behind with whitisb^ 
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•nd • double nther brotd V-diaped mark, vith the angle direeted forwaidt 
on the Tertioal and oocipitala 

25. Sdcotss bubbblli. One jonng Bpecimen only. 

26. Ablibeb nuMSBiiTT, Tar. (P. A. S. B., 1871, p. 174). Serezal 
q>eoiniena were obtained, in the neighbourhood of Ellore, of a email anake, 
only differing from South Indian specimenB of A. humherti^ in the niunbar 
of Tcntral shieldi. To this rariation I called attention in the short paper 
above iddioated. The following ia a description of the fresh colouration 
in the snake from Ellore. 

Back pale coppery, sides lilac grey, lower parts very pale apple green ; 
a series of small black dots along the middle of the back, at rather irregu<* 
lar intervals, from 2 to 5 scales apart, and two other lateral rows, one on 
each side of the ventral scales, consisting of a black dot on the Bide of 
each scale. An imperfect very narrow black streak runs down each side of 
the back. Head above mostly black, with a narrow yellow collar across the 
neck 7 scales behind the occipitals , this collar becomes broader at the ddefl* 
There is a patch of duskier yellow behind each occipital, the two patches 
separated by a c^itral black line ; from each patch a white band leads 
down to the upper 1 ibials A white band runs along the upper labials and 
rostral, extending all round the upper jaw, and another runs from the rostral 
to each superciliary shield. Loreal region black. Each of the lower labialB 
and chin shields with a white patch, bordered by black, anterior ventral 
shields with partial dusky margins. The specimen described was 10*5 inches 
long, the tail being 1*9. Yentrals 211, anal bifid, suboaudals in 66 pairs. 
In another specimen IHi inches long there wore 209 ventrals. As was point- 
ed out in the note already quoted, there wore only 155 ventrals in a q;^i- 
men from Malabar, 175 in one noticed in Gunther's qfJMHth 

India, p. 228, and no less than 240 in a Calcutta example. So great a 
variation in the number of ventral shields might indicate that several species 
are included, but there appeared no other constant difference in the specU 
mens, and I may add that Dr. Stoliezka, who also examined them, agreed 
with me in classing all as varieties of one species. 

27. Zakefib 7ABOIOLATV8. A youug specimen only, but one of the 
fiercest snakes I ever captured. 

28. Tbovxdoeotus stolasttb. 

29. Ceebebub bhtfohops, abundant in the salt water inlets and 
estuaiies near Oooonada, living in holes in the mud between tidemadok A 
very gentle snake, not biting when handled. 

Ml Difsab TuaoFATA. The colouration varies in this snake. Hie 
Vesimen obtained had the head markings different from those described by 
Otother and on the back were irregular transverse whitish bsndl with 
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\xtcaA b]a4)k edges ; the median line being deficient, as in the speoimens 
from Agra mentioned by Dr. Stoliczka, (J. A. S. B., 1870, p. 142). 

81. Qokotlophis oomotjs. Two speoimens were obtained on the 
Qodivari, they were yery gentle and slow in their movements, like Xryw. 
One had swallowed a mouse. In a specimen 20 inches long, of which the tail 
measured It, there were 168 ventral soales and 18 subcaudals; the upper 
labials were 14, not 12. The colour was dark brown, with the blotches 
light brown in the middle and yellow on the margins. 

82. Dabou busselli. 

88. Eohib cabieata. This was obtained on two or three occasions in 
forest, — ^rather thin forest it is true, — ^but it is remarkable to find a desert 
form like Sehia earinata, so common in the barren plains and rooky hills 
of Bouth-Westorn Asia, in a wooded country. 

AMPHIBIA. 

1. BaNA TIOBINA. 

2. B. LTMKOCHAEIB. 

8. B. OTAEOFHLTOTIB. 

4* Ptxioephalub bbevioepb. 

0. Boro MELAKOBTlGTUa. 

0 , POLTTEDATBB HAOULATITB. 

7. Oaiaitla tabieoata, Stoliozka, P. A. S. B., 1872, p. 111. I obtain, 
ed altogether five speoimens of this species, from under logs of wood, near a 
village between Dumagudem and B&jamahendri. In size they varied from 
1*1 to 1*86 in the length of the body, and the hind limb ranged from 1*28 
in the smallest to 1*48 in the largest example. Four were under one log, 
one under another, and in each case the toads associated with a large scor- 
pion, and tried to escape into his burrow when the log was lifted. They 
can hop but very feebly indeed. The body in life is extremely soft and 
dimy. The colour above, in the living animal, is dark brown, spotted with 
pale greenish or yellow, the spots are usually minute on the hinder part of 
the body and on the limbs, but form larger blotches on the back. The 
lower parts are dull fle8h<^oloar. 
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XOL—frtUmimiy SbUoe tfa not Omm (Pueotetowim} ^n»iiai4» 

frm Maia^toar, with Mrf Dttoriptitni <ffik hot 

J. WooD-Mi.soir. 

The inteieiting and remarkable animale briefl j notioed behm (enMt 
part of a laige ooUeotion of ittseotB, ohiefljr Ookt^ien, recently received 
in London &om MadagaBoar, and I was fortunate, While at home «ii 
furlough, to secure speeimens of them Lrom Mr. E. W. Janson, the 
well-known Natural History Agent. 

They are unquestionably nearly related to NcMmom, an AusMian 
genus, the three known members of which are three of the most ourious and 
striking forms comprised in the whole class Insects. This rslationAip 1 
have indicated in the name of the new genus which the dilkrenCes piesenU 
ed by these insects compel me to propose for their reception. 

PABBoraTosoica,* gen. nov. 

Closely allied to the Australian genus Estefosomo, but difiering there- 
from in the 'flowing characters * — ^the prothoraz is lelativety Icnges 
and more spiny , the male is devoid of ocelli, and, like the 
^bnchypterous ; the abbreviated tegmina in both sexes are shorter tlia 
abbreviated wings ; and the upper crest of all the femora is prodswod 
into a sharp genual spine. 

Of the species of the Australian genua, Eotatottma Wtstw., 

ia the one which the Madagascar fgrms most nearly approach. 


1. PetreetatoiOfM hjfitris, n. sp. 

i 2o Head armed with 12 ^ines (besideB scattered spinnies) ammg-* 
ed in four longitudinal rows and in pairs, of which one is laige^ oom|weBpe^ 
and thorny, and constitutes the oonspicuous cephalic horns ; the pair of 
spines immediately in front of these is also compound, each beh^ pmaded^ 
with a idiarp i^pine-like cusp in front. The postanteonaiy pair of 
k as weQ-devetoped as in EbMciema, 

Sdes and upper surface of prothorax strongly armed with thomiw 
s^fele of whieh are doublh. Ihe apices of the smaQ t ynjiH - barely 
> bases of the wi^, the tnn metanotum is eonsequenitljsqpos- 
germed at the middk of its binder margin with a pair of ste«b . 
f tergum of the lit somite and the terga ot moot ot lewiv 
kmi) of the lemaining abdominal somites provided al 
Under srfflilllius with two oroes rows of qdnee. Posterior 
titfUcf fast abdominsl somite b ibegiyimDetiies^ divided ifrih riA 



hem «i^ by Ihs rifa o( and gansiis 
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J. Wood-UaKm<*-Ofi a new ffenm 

Ooloup— deep bUck-brown, almort black, blofcobed with yellow, iparingly 
ao on the nndenorface and legi, but more profueely on the pronotum and 
on the terga of the abdominal eomitee, on which parts the colour Monmna 
an orange tinge and extends to the points of the spines ; the antennce 
are ringed at the jdnts with the same colour ; organs of flight, greenish 
yellow, with thmr bases and principal nermres black. 

^ . Length of body 61 millims., of head 7, pronotum 6 , mesonotum 
14, metanotum 7, abdomen 26 + 7 = 82, tegmina 2*6, wings 8 , fore femur 

17, tibia 17‘26, intermediate femur 18 6 , tibia 16*6, posterior femur 17, 
tibia 21 , antennie 68 . 

9 • Length of body 86 millims , of head 10, pronotum 7, mesonotum 

18, metanotum 10 , abdomen 81*6, + 12-6 = 44 , tegmina 4 * 6 , wings 106, 
fore femur 19, tibia 20 , intermediate femur 16, tibia 18, posterior femur 
21 ^ tibia 26, antennie imperfect. 

Sab , — 8 i and 8 9 from Fianarintsoa ; and 1 ? from Antananarivo, 
Madagascar, differing from the rest only in being much more variegated. 

2 . Sareotatoeoma eohinue, n. sp. 

i 9* Slenderer, and less numerously and less strongly spined than 
the preceding. Head armed * ? with 10 spines besides spinules, the cepha- 
Ho horns more foliaceous and more sharply spined, with only one pair of 
qpinea in front of them instead of two and that simple: i with 8 only, 
one of the lateral pairs not being developed. Postantennary spines reduced 
to minute tubercles. Vestiges of wings and tegmina larger, those of the 
latter overlapping one another, and those of the former so as to conceal from 
view all but about one square millimetre of the unarmed metanotum. The 
tefgum of the let abdominal somite with but one row of spines at its 
hinder end ; that of the terminal somite 9 divided at its posterior margin 
into four spinous processes. 

Colour— body brown like rotten leaves, with the legs, antennm, oigans 
of flight (which have their principal nervuxes darker), and spines lighter. 

i . Length of body 64 millims., head 4’6, pronotum 4-6, mesonotum 
14, metanotum 6 , abdomen 27*25 + 8*6 = 86*75, tegmina 8*76, wings 7*8, 
flora femur 17, idlfla 17, intermediate femur 12*5, tibia 18*5, 
femur 17*5, tibia 19*5, antenna 47. 

9. Length of body 80 millims., head 7, pronotum 6*5, "»fimnotiiln 
16*5, metanotum 8 , abdomen 81 -f 12 = 48, tegmina 6 , wings ll,flof 0 
flemur 16*6^ tibia 17, intennediate femur 12*5, tibia 18*6; posterior femur 
18k HUa 21, antenna 48*5. 

The fora legs and all the tibia in the male of this qpedes aie aeai^ 
^te alm]^ 

Hist,— 1 # and 2 9 from Fianarinteoa. 
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XIV -—Notes 0 % a collection of BepUles made hy Major 0. B. St. JoaiTi 
B E, af Ajmere t«i Bdjputdna — By W T. Blaefobb, f. b. b., &o. 

(Boceiv<}d and road Augiut 6th, 1879.) 

The following is a list of the reptiles obtained bj Major St. John in 
the neighbourhood of A] mere during about three years of residence. Most 
of the species were identified by the discoverer, but nearly all were sent to me 
for comparison. The list is small, and the fauna of the country is evident- 
ly poor, but still all local lists of this kind are of importance, especially if 
they approach completeness, as they afford very valuable aid towards a 
knowledge of distribution. In this list, for instance, 1 find that two spe- 
cies occur, Oynophis Helena and JPython molurus, belonging to two genera 

ezistenoe of which in any part of Central or Northern India 1 previous- 
ly thought extremely doubtful.* 

The species marked with an asterisk are inserted from information 
sent ta me by Major St. John, as 1 have not seen specimens. All others have 
been examined by myself. 

*1. Tebtubo elegajtb. 

*2. Gbooobilub, qp. Major St. John writes : ** Crocodiles (€, pnlui - 
iris, 1 suppose) are very numerous in the natural lake of PushW (oe 
Fohkar) 6 miles from A jmere. Some are also found in the artificial lake 
at Ajmere called the Anastgar ; they are said not to breed therCi but to 

t Ann. Msg. Nek Hist, OoMw 1B76, Ber. 4, Vol. XYUI, p. BBS. 
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find their way over the ghat firom the natural lake. I oannot hear of the 
exietenoe of Crocodile! elsewhere in these parts, though they are found in a 
small tank in the Ohittore hill fort, 100 miles to the south.*’ 

^ 1 identified the species found in Sind with (7. paUutrio, and it is not 
improbable that the Ajmere crocodile may be the same. Wo are badly in 
want of a careful collection and comparison of Indian crocodiles ; small 
specimens 2 or 8 feet long would be of service. 

8. VAlUnUB LTJVATUSP 

Three young specimens have been sent to me by Major St. John ; 
they are respectively 19, 14 and 81 inches long. In the first I count 114 
scales from the gular fold to the loin, in tlie second 98, in the third 104. 
Owing to the irregularity of the anterior scales, the number is not quite 
constant, but having counted the rows in each case two or three times, 1 only 
find a difference of one or two. 

The colouration is also different in all three. The largest specimen 
is much darker than the others ; yellowish brown in spirit, with small black 
spots more or less regularly arranged in transverse lines on the back, and 
narrow blackish cross lines on the neck. A few white spots, generally 
very small, are scattered quite irregularly over parts of the back, sides, limbs 
and tail. A black line from the back of the eye over the ear to the side 
of the nape. 

The next specimen is paler yellowish brown, with cross rows of amall 
white ocelli alternating with rows of dark spots throughout the back, and 
with somewhat irregular broad bands on the tail. The black line from be- 
hind the eye is less distinct. 

In the smallest specimen, the ground colour is still paler, numerous 
dark bands cross the back and alternate with rows of minute white dots : 
on the taU the dark bands form rings, and are much broader than on the 
back i on the back of the neck the dark lines are Y-shaped, the angle being 
directed backwards. The dark marks running back from ^e eyes meet on 
Idle nape, and form the first cross band. There are imperfect dark cross 
lines on the chin end throat. 

The question arises to which species these monitors should be referred. 
Vnrmm^ooiooni and V, nehulooui are quite different, and it is dear 
that the Ajmere iqwcimens, if they belong to a desmiM form, must be 
either V, 4roopm or F. Imuiuo, The distinotions between these species 
are variously described by different naturalists. Gray’s original description 
of FaraiNit in the (kiSelpyiM o/#Ae qf Zteerdi 

CoUooHoi^tfihoSriMMuomm (1845) p. 10, runs thus: 

4* VosMs large, neerly oentnd, (i. between the eye aadmnsils^) ddeUs over 
dMwasDiSskeqasli dsik towl^ with lunate bsnds, direolsd Udnra^ 
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mi liorwwdf on the body, tnd with oroM bondi on tiie ttd , bdly tndtadar ridi it 
tml whitMh.’* 

While r. heraldtcta, u Gray called V, draeana, wu thui deioribed ; 

** Blank with cron rows of pale-eyed spots, beneath pale, blaok-banded , ■hUMf 
orer the orbits small, saboqual ” 

The distinction, it will be seen, depends solely on oolountion, and I 
may add that the oolonr assigned to V, draeana is not that of a tTpteal 
example by any means In Gunther’s ** BepUleM qf Brttuh JiMfni,’' the 
differences are far bettor explained. F draeana is said to have the ven- 
tral scales in 90 transverse senes between the gular fold and the loiiii and 
the neok without angular dark cross bands In V lunaiut the ventfil 
scales are said to bo in 105 transverse senes, and the neck to be marked 
with dark angular cioss bands, their points being directed baekwatds* The 
following IS the descnption ot the colounng of F draeana • 

Brownish ohve uniform or genomlly with more or less numerous bhok deta 
each of which occupies a scale , these dots are sometimes arranged in irregular tsans- 
verse senes and are most numerous on tho throat young speoimens shew nmnarow 
small white ocelli edged darker, whilst the lower parts are marked with iiregnlar dark 
tnmsTorso bands ' 

It IS mentioned that a young specimen from the Anamullay monntidiia 
(probably from the base, not the top of the hills) shews narrow black bands 
across the neck, ** but they are much narrower than in V lunatue and rather 
irregular ” The oolouration of F lunatm is said to be^ 

** Keck, trunk, and tail marked with cross bands^ which are as broad as the inliahi 
spaces of the ground colour , these bands are angular on the trunk and neok, with tiss 
•ogle directed backward on the neck and forwards on the trunk-^four on the naoik^ 
deven on the trunk Sides and legs dottod with white,” 

The smgle speoimen in the Bntbh Museum, from which Gray*i and 
Gunther’s descnption was taken, is stuffed and 26 inches in length, so that 
it is not in all probability full grown. It is said to have come from India^ 
but no further information is available as to the locality. I examined thk 
akin some years ago, when comparing the specimen from Baluchistan de- 
scribed in JBaetem Ferna, Vol. II, p. 890, but I could detect no ohsractia 
to be added to those noticed by Gdntber* 

The matter remained thus till ten years ago. Then Oarlleyle stated 
that both F. draeana and F. lunaiaa occurred commonly near Agf% and 
that neither of them were water-lisards ” (J. A S. B., 1609, K, 2^ 
p. 106 ) Next Jeidon (P. A. 8. B., March, 1670, p. 70,) stated thit 
bund F. bmtui in the Museums at Delhi and Lahore. AnAyiff a^ 
(J. A.8.B.,187i,Pt.2,p. 80,) xboorded the r0oeipt,1^idie Indian 
of V. draaana from Calcutta, Agra, tho Shdai Hills and Assam, iikl ol 
r. tmaiai ham Agra and Goalpoia (Assam). Dr. 8MMka Usi^ttM , 
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01^ qpecies found in Kaohh with T. draeana (P. A. B. B., 1872) p. 78,) 
•nd I rimilarly referred a Baluchietan specimen to the same species. 

Lastly Theobald, in his Deioripiite OataloguB qfihe BepiiUi of Bru 
iiA India,'* 1876, p. 88, does little more than copy Gunther’s characters, 
bnt gives the additional localities subsequently recorded. In his Synopsis, 
at the end of the volume, he distinguishes F. draoma as having the body 
black dotted, and F. Imatm as having the same yellow dotted ; a distinc- 
tion, I may at once add, with which 1 am unable to coincide. . 

So far as 1 know, no other specimen having the peculiar colouration 
exhibited by the type of F. lunatuo has been observed. The colouration, 
of the neck especially, is peculiar and is shewn in Gunther’s plate. All 
who have endeavoured to discriminate the species in India have, 1 think, 
depended on the number of rows of ventral scales, specimens with less than 
about 95 rows (or to speak more correctly about 70 to 75 rows on the 
abdomen, and 20 to 25 scales less regularly arranged on the breast) have 
been referred to F. draeana ; those with 100 or more to F. Imatus, 
Stoliczka, however, referred Eachh specimens with 90 to 100 rows to F. 
dnaoma, and I myself, after comparing a specimen from Baluchistan hav- 
ing 107 rows with the series in the British Museum, came to the conclu- 
sion that it must be classed with the same species. At the same time 
I expressed a doubt whether F. lunatui was more than a variety of 
F. dfoeana. 

On the other hand there is considerable reason for believing that the 
eommon Varanut drac€Bna of Bengal and Assam is a water lizard, inhabit- 
ing marshy places and entering the water freely like V.flavetcena. The 
monitors of the North-West Provinces of India, of parts of Southern and 
Western India are purely terrestrial, as has been noted by several observers. 
Many of these terrestrial lizards have been classed by various writers as F. 
Awo«Mie, and the question arises whether two species have not been con- 
founded under this name. A second question is, whether the terrestrial 
Biard is not F. iwMiuo, 

In the hope of determining this point, 1 examined all the Indian 
Museum specimens, which Dr. Anderson kindly placed at my disposal 
The result is|ar from decisive, but it does appear probable that two wdl 
marked forms exist, the one iuhabitdng Bengal and a— the other rang- 
ing through ^Jibe greater portion of the Indian Peninsula. The number of 
ventral scales is sot sufficiently ohaiaoteristio to serve as a distinction, 
although the form the North West Provinces and Western Indis. has 
deddedl j amsUer scales, both above and below, than the Eastern race. In- 
deed 1 have sought in vain for any well-marked ohaxaeter to didAngnl^h 
^hese two. So far as I can aee, the adulta are eaaily dieoriminated 
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oolomtion, and by the form of the dorsal Boalea. Aimming that tta 
weftoni form is hmafui^ the following appear to be the distinotiona. 

F. ifaemm, Baok more rounded, and head higher. Seales throughout 
larger, the dorsal scales surrounded by granules, the central boss very coll** 
Tex, much longer than broad. The fold aboTe the shoulder and along the 
side often ill-marked, and in old specimens wanting. 

Colouration dusky yellow to greenish olive thickly speckled with blaok,i 
In the young the dark transverse bands ore broad, nearly eq^ual to the 
interspaces. 

F lumitM f Back nearly flat, and head lower than in F. draomaa. 
Scales throughout smaller, notably so on the labials, and as a rule on the 
supra-orbital regions The dorsal scales in adults surrounded by a broad 
band of granules, the central boas nearly flat, but little longer than broad. 
The fold above the shoulder running back nearly to the thigh, and forward 
on the side of the neck, well marked in young specimens, and as a rule in 
adults. 

Colouration brownish olive to yellowish brown. Adults almost uni- 
formly coloured or thinly dotted with black on the upper parts. In the 
young the transverse bands are narrower than the interspaces (the very 
young are indistingmshablo, however, from those of F. dractem). 

It is not certain that the latter species is the true F. but as 

that form has smaller scales than the typical F. i/raccena, the monitor above 
described may be referred to it. Even now 1 am far from eonvineed that 
the two are absolutely separable 

Varmu9 lunatU9 (if this be correctly identified) is common near Ajmere. 

4 Oraiors hiobolspis. (J A. S B , 1870, Ft. 2, p. 851 ; 1872, 
Ft. 2, p. 90 ; P. A. 6. B., 1872, p. 74.) This seem rather a widely-spread 
form. The present is the fourth locality noticed, the others are Bilaspnr 
in the Eastern Central Frovinces, Earharbdri in Western Bengal, and 
Kachh. 

6. Eufbbpxs ouxirrHEBi. 

JB. numtioola, Gunther, Bepiile^ ofBritUh Indian p. 80, FI. Z, fig. 
0.»8tolioBka, J. A. S. B., 1872, Ft. 2, p. 120.— Theobald, Lue, Oat, JU^ 
film Brit. Ind,^ p. 52. 

Eew people oan be more loth to change a name which has suUited 
for a considerable time than I am, but I think that this is clearfy one of 
the cases to which the British Association rule, § 11, applies. That ralo 
runs thus :•— ** A name may be changed, when it implies a false propositioil 
whidi is likely to propagate important errors.” Now the name omHaah 
doea imply a false proposition, for it indicates that the species so called is a^ 
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tttountun form ; Dr Gfinthor’s information led him to eappoM thot thia 
eoinque inhabited Sikkim at an elevation of 8000 feet. Whenoe hia infor- 
matto WM derived ia not mentioned, but Dr. Stolioaka wm probably oor- 
reot in attributing it to the Meaara. v. Sohlagintweit, whoae inaoouraoy in 
theae mattera ia notorious. Since the species was described, Sikkim has been 
searched by numerous collectors, but not a single specimen of this JBupre^ 
fe» has been found. Dr. Stoliczka noticed the improbability of this form 
occurring in the highlands of Sikkim, where not a single reptile found in 
the plains of India is known to occur, but he suggests that the specimens 
may have been procured in the warm valleys. It appears, however) that 
thia scinque is an inhabitant of the dry parts of India. Major St. John has 
Hnt it from Ajmere, Mr. Theobald records it from K&lka, at the base of 
the barren lower Himalayas of the Punjab, and I have met with it in Upper 
Sind.* Now the fauna of the dry plains of Upper India is widely differ- 
ent from that found in the moist Sikkim valleys, and the only reptiles 
common to the two are a few species of enormous range, such as Cfahiei 
vtrttcolar or Ifaja tripudinni, I believe, therefore, that JEuprepei montu 
eola^ like JSrt/c6 Johnii and Qongyloph%i conieui, owes its supposed Sikkim 
locality solely to an incorrect label, and therefore the retention of the name 
montieola ** tends to propagate an important error.” Under these cireum* 
stances 1 propose to re-name the species after the original doscriber, Dr. 
Gdnther. 

Two sperimens of E, gumthert have been sent by Major St. John ; 
they agree with Dr. Gunther’s original description in all essential particu- 
lars, and still better with Dr. Stolicska’s There are 85 or 86 scales round 
the body, the dorsal scales have two keels, sometimes with a faint third 
keel between the two stronger ridges ; lateral scales with three keels. 

N. gwmikeri is, according to Major St. John, common near Ajmere. 
(t lives under buriies on the bull sides and in sand. 

O. Huxdaottlub tbisdbvs, (f tuhUiedrm), (Stbliczka, J. A. S. B., 
1872, Pt. 2, p. 98.) The only specimen procured was caught on Tdra- 
garb, dose to Ajmere. There are unfortunately no specimens for compari- 
aoo froqi Sonthm India in the Mnseum at Calcutta, and I have no longer 
those procured near EUore. In the individual from Ajmere, as in thim 
tern More, none of the trihedral tubercles is quite as large as the ear 
opening. The specimen is, unfortunatdy, a female, and has no femonl 
poses. The fdlowing are the principal ebaraoters. 

BMk wldi doeely set triMral tubeides, those in the middle a littb 

s t have also leoeived hem Mr. Wynne a ipedmen of a soiaqiie proouied In 
HMia, and piohahly hekAging to fhk ipeciss, hnl ad In 
Ikn to he Idsntifled with oortunty. 
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loagef thta brotd and arranged in longitodinal lineii thoM on tha aidM 
broader than bng, not very regularly placed. Head above granular, vnA 
numeroua unall round tuberclea. Tail with orosa-rowa of tribedfil tubefii 
elea above, and broad platea below. Eight upper labials, aeven lower ; the 
nostril is separated from tho first labial, but is in contact with the roatrd ; 
the plates behind the rostral are amall ; one pair of large chin ahielda only ; 
about 34 scales across the abdomen. Scales below head and throat and 
those beneath the feet very small. 

The general form is similar to that of H, triedrw^ as represented in 
Belanger’s ** Voyage;'' the head large and depressed; body stout. The 
length of the specimen is rather more than 2i inches from nose to anus, 
the tail, renewed in parts, is 2 inches long. 

Colouration in spirit light brown above, with, on the body, 6 broad trans- 
verse yellow, black-edged bands, the margins of which are wavy ; the first 
on the nape without a black edge in front, the hindmost between the hind 
legs ; similar but narrower bands across the upper part of the tail. Sides 
of head blackish, darker behind the eye than in front, with a pale line from 
the nostril to the eye r*ontinued behind the eye, to the nape, and another 
line along the upper labials, produced by some whitish tubercles to above 
the ear. 

7. Hehidacttlub cootjsi. 

8. GaLOTBB YEBBICOLOB. 

*9. GhaMJIIiEO CEYLAiriCUB. 

10. Tyfhlopb bbamikub. 

11. Oliqodon bubobibeub. 

12. Ctbophib HELENA. A BpccimoB 41 inoheB long, agreeing very 
well with the description in Gunther’s J2rpfi7es, except that the labials uie 
more divided than usual, and the ventral shields more numerous. There 
are 11 upper labials on each side, the 5th, 6th and 7th entering the orbit ; 
the prsooular is large, extending to the upper surface of the head. Loreal 
divided into two shields, both in contact with the proocular, the aatexier 
square, the posterior smaller, subtrigonal. Anterior frontals as long as 
broad. Ventrals* 254 ; anal single ; subcaudab in 75 pairs, the eztKeme % 
of the tail having been lost. 

18. PlTAB ICUCOBITB. 

14. Zaicentb BiABiHA. A laige specimen, 61 incbes in kBgfth,iifeies 
in most ohaimeters with Dr. Anderson’s description (F. Z« B., 1871, p» 194) 
o( the form fonndin the neighboorhood of Agra. There axe only 87 toW» 
ol Beales xonnd the body, the dorsal series being very distiuotly beelel, the 
angidation of the ventrals is faint, and the prsmc^mdMUMiirtotw^ 
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The poit«frontals are united into one shield, and there are three supple- 
nentaiy ahields behind the post-frontal, as in the Persian form, (Boitm 
Persia, II, p. 412,) and not four as is usual in Indian specimens. There 
are 11 upper labials on one side, and 12 on the other. Yentrals 289 ; anal 
undivided ; subcaudals in 110 pairs. 

The whole upper surface of the head is black, the colour extending in 
part to the labials, the remainder of the body is pale sandy in spirit, almost 
cream-coloured, pinkish anteriorly on the back, and dotted here and there 
¥nth black spots, which are quite irregular both in size and distribution : 
(see Stoliczka, P. A. S. B , 1872, p. 82 ) In life, as 1 learn from Major 
St. John, the lower parts were bright salmon pink. 

15. Tbopidokotub QTJnfoxmcxATUs. A single young individual is 
•ent, only 12 inches long. Uniformly coloured above olive-grey in spirits, 
white below ; even the characteristic black marks from the eye to the 
labials are wanting, although the posterior band is indicated by a faint 
dusky line. 

16. PsAMVOPHTB COVDANABUB. The single specimen sent appears 
to approach the Sind form in some respects, and especially in having the 
nostril between two shieldi (Stoliczka, P. A. S. B., 1872, p. 88). But I 
find in a Sind specimen that the nostril is much smaller, the orifice being 
diminished by a valvular pndongation of the upper portion of the post- 
nasal. This form leads again to P. hithiy in which, as 1 have shewn, 
(Hoitem PerMt II, p. 421,) there appear to be two post-nasals. 

In the Ajmere specimen the principal marking consists of 4 longitudi- 
nal equidistant dark-brown, almost black bands, two on the back and one 
on each side, extending from head to tail ; the two upper bands coalescing on 
the tail The bands are equal in breadth to the interspaces. The speci- 
men is young ; it measures only 28 inches, the tail being imperfect. 

17. Dipbab TBiQONATA. A Small specimen only 16^ inches long, of 
which the tail is but 2i. The colouration consists of rather irregular 
whitei black-edged patches, having a tendency to form transverse lines on 
the back. Yentrals 215. The tail is slightly imperfect, but only a very 

portion can be missing. 

In young specimens of this snake, at all events, the tail does not 
always amount to a fourth of the length. 1 find notes of two specimens 
from tlie neighbourhood of Ellore, measuring respectively 15{ and 281 
inches, with tails 8 and 4} inches long, or rather less than one-fifth in each' 
oase. In the Ajmere specimen the tail is even shorter, about one-seventh. 

This snake was captured amongst stones, and had swallowed a young 
CkhUi vmkQkr, 
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18. LTCODON AITLJCnB. 

19. L. STBiATcrs. Two specimens sent, one 11 inches long, the other 
9i. Major St. John notices that those snakes had no yellow coloration, 
and suggests that the tint ma\ be seasonal. His examples were procured 
early in April. 

*20. Pythox MOLunus. This, as already remarked, is an unexpect- 
ed addition to the fauna of Esjputaua. The specimen obtained by Major 
St. John was 10 feet long, and was captured in bush jungle near the Pokur 
lake among low liills on the edge oi the desert. 

21. Eni'x JoiTi^ii. 

*22. NajX TBin WANS. 

23. BrNQAurs cjJtULEUs. 

24. EflllS CAEINAIA. 


XV. — Kotea on lt(*ptilia — By W. T. Blanfobi), f b. s., &o. 

(Hocdvrd and road 6th August, 1879.) 

In t)ie courhu of the last few years 1 have received small collections of 
reptiles from several friends in different jiarts of India and Burma, and I 
Lave collected some niv hclf in Sind and its ueighbourhood, and in Darjiling. 
Although, with the excejition of one snake (KoTmloptddcp) described below, 
none a])])ear to bo absolutely new, there are a few calling for remark on 
account of rarity, variation, or from the locality being previously unknown. 
1 have thrown together these somewbat desultory notes iu the following 
pages. 

LACEBTILIA. 

Mbsaltna quttulata {oUm pabdalis). 

Dr. Peters informs me that the species identified with Laeorta pariaUo 
of Lichtenstein by Duiiieril and Bibron (JSrp. Oen. V, p. 812) and by 
Gray (Cat. Liz. Brit. Miu. 1815, p. 43) is not Lichtenstein's species, but 
that it is his L. yuttulata. I believe the original typos of Lichteniteiii 
are in the Berlin Museum and have been examined by Dr. Peters. 

The species abounds in the countries west of India ( * JEaztem 
II, p. 877), and was described from Sind by Dr. Stoliezka, who supposed it to 
be a new species which ho called Ertmiaz (Mozahna) Watzomma (F. A. S. B„ 
1672, p. 86 ; see also J. A. S. B., 1876, Pt. 2, p. 26). 1 have sinoo found 
it as far to the eastward as Jaisalmir. 

16 
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SPHEiroCEPHALTTS TBIBAOTTLVB. 

When in the Indian desert between 8ind and Bdjpdtdna in 1876, I 
daily saw tracks in the sand, which I believe to have been made by this 
lizard ; but although I heard of the animal under its name of * Big mahi’ 

I never succeeded in finding specimens. I believe that it is nocturnal in 
its habits, a^ I always found the peculiar vermiform tracks in the sand, 
which are, I believe, produced by it, fresh in the early morning. It has 
been obtained from both Sind and Cutch (P. A. S £., 1872, pp. 76, 88), 
but it is said to be lare. I suspect, on the contrary, that it is common, 
but that, from its haliit of burrowing and from its not moving about dur- 
ing the day, it is very difficult to find. 

ZlUNTDOPSTB BIIFVIPKS. 

1 am indebted to my friend Major Mockler for two additional specimens 
of this rare lizard The single type was procured near Karmdn in Persia 
at an elevation of 6,C00 feet ; the two specimens now sent are from some 
part of Sold hern Persia or 'Baluchistin, probably from near the coast, but 
1 do not know the exact locality. The head was slightly injured in the 
original specimen, and those now procured shew the muzzle to be more 
conical than it is represented in the plate in * JSastern JPersia* (sec Vol. II, 
p. 897, FI. XXVII, fig. 4) and the rostral shield to be distinctly angulate 
in front. The tongue too is slightly cleft at the extreme end. 

Another error in the figure, ju^ing from the more perfect speoimens 
now procured, is that the tail tapers rather more than it is represented as 
doing. In neither of the specimens sent is the tail perfect ; in one it has 
been entirely lost and the now growth is only beginning, in the other the 
extremity has been renewed In one specimen the bind foot is one-fourth, 
instead of one-fifth, the length from thigh to shoulder. 

The anterior margin of the vertical and the posterior margin of the 
prssfrontal are straight, and so is the posterior edge of the vertical, not 
convex as in the type. The superciliary shields are also slightly different 
from the figure, the third from behind being the largest and fitting into 
the emargination on each side of the vertical. 

The coloration is paler and consists of narrow brownish longitudinal 
lines, the only conspicuous bands being one on each side from the nostril 
through the eye down the upper part of each side. 

The specimens are smaller than the original type, one being 8, the 
other 8i inches from nose to anus. 

PiiA.00 sp. (P D. MAJOn, var.) 

A single spedmeii of Draco of large size, sent to me by Mr* Davison, 
dosdy resembles D. major (J. A. S. B., 1878, XLVll, Ft. 2, p. 126^ bat 
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the hind limb just reaches the axil, the t^mpazupn is oovared with one or 
two large scales instead of being quite naked, and the nostrils are not direct- 
ed upwards. If the last character were certain, there could be no doubt 
about the specific distinction of the species, but one nostril has a distorted 
look, and there is an opening from one nostril to the other through the 
septum, BO that it is possible to see through both nostrils. Now the speci- 
men having been obtained by an ornithologist, I think it has been oarriod» 
when freshly killed, 8us|>onded to a stick with a pin thrust through the 
nostrils — the common plan employed for carrying birds by collectors — and 
1 am not sure how far the nostrils have been distorted by the process. 
The other differences arc less important ; in forms like i>. maeulatui with 
the tympanum scaly, the area is covered with small scales ; and in those with 
a raked tympanum, part of the space is often occupied by a large flat 
scale. 

The membrane of the * wings’ is dark-coloured, rather darker towards 
the margin than inside, with small spots formed of larger white scales. 
These spots are not arranged in as distinct rows as in typical 2). rnojotm 
Otherwise the coloration is the same in both. The length is 12 inches, 
of which the tail measures B. 

This may be a now species and 1 therefore call attention to it. I am 
much inclined, however, to believe it is a variety of B, major with the 
nostrils distorted. 


Stellio tubebculata. 

As might have been anticipated, this proves to be, in part, a vegetable 
feeder, like allied species. Mr. Wynne noticed some lizards feeding on 
leaves at Murree, and sent me a skin of this species and some of the oon- 
tents of the stomaoli, which proved to be a mixture of fragments, partly of 
inseots, partly of vegetables. 


AoaMA AOILIB. 

Dr. Peters writes to me that this species is Agmna oanguinolenin of 
Fallas, and must take Pallae’s name. It is also, Dr. Peters says, A, 
araUmii of Lichtenstein ; the true A. oyi/is of Ollivier being a form 
to A, (Trapolm) mdorata, 1 am unable to examine into this queition at 
present as 1 have not now access to OUivier’s work. 

1 found the lizard hitherto called A. agilu by myself and others (see 
Ea&hm Pmta, U, p. 814 and J. A. S. B., 1876, pt. 2, p. 82) abundant near 
Jaisnlniir in the sandy desert to the east of the Indus. 1 once or twice saw 
this speoiai on low bushsa^ precisely as 1 have observed l^rapAm 
in Persia. 
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^^OUTTHOBAUBA. ABMATA. 

I am indebted to Mr. Davison for specimens of this lizard from the 
neighbourhood of Moulmain and from Tavoj. Both forms differ some- 
what in coloration from the published deBcri)>tion. The Moulmain speci- 
mens are largo, being nearly 12 inches long, and all the upper portions are 
dusky, the tail with pale rings, lower parts palu, the colour extending up the 
sides of the head and neck, in the former to just below the eye and in front 
to the canthus roitralis unUi on the neck, so that there, is only a belt of black 
about one-eighth of an inch broad on each hide of the crest ; no radiating 
lines from the orbit over the lip. In the Tavoy bpociniens, which are 
younger, the upper parts are mottled with dusky and grey. 

OPHIDIA. 

H\PST11UU«A AIACULiTA. Sp. nOV. 

Hypsirhinn ad 11. chinensom ([ffimSf tted nquaum in 25 nec 23 series 
regulares longitudinales ordinatis^ scutis ventrulibm ad 125. Caput hrevCf 
rostrum truncatum, corpus rohusium^ cavda oompressa. Scutum preefron^ 
tale uttioum pareum^ singulis posffrontalibus magnitudine secundum; pr<g^ 
ooulare unicum, postooularia duo. Color fusro-cinerasoens, nigro-maculaius, 
ahdomine alhesoeniCy fascia fused longitudimli utrmgue ad margines souto- 
rum vmtralium ornato. 

Habitat in Pegu Burmanorum. 

Head short, very little broader than the neck, muzzle broad, square, as 
if truncated, body stout, tail short compressed. Scales polished, rhombic, in 
twentv-five very regular series. Ventrals narrow 125, anal bifid, subcaudals 
in 45 pairs. 

The rostral, which just reaches the upper surface of the head, does not 
occupy much more than half the anterior margin of the upper jaw. The 
single anterior frontal is nearly as long as broad, and is a little smaller than 
each of the posterior f rontals ; vertical fully twice as long as broad, elongately 
Bttbpentagoual ; oocipitalsa little longer than the vortical. Loreal trapezoi- 
dal, on one side the loreal is partly united to tbc postfrontal ; one pr»-, two 
post-oculars. Temporals 1 -f- 2. XT}q)or labials 8, gradually increasiDg in 
■ise to the 7th ; the eighth is small and no larger than the adjoining scales, 
the" 4th enters the orbit. Only one pair of largo chin-shields, the posterior 
pair scarcely exceed the adjoining scales in size. 

Colour blackish ashy with a row of large irrogular-diaped black spots 
down the back and another rather less in size, but each spot including 
several scales, down each side ; a blackish hand down the margins of the 
ventrals caused by the dark edges of the shields and of the first row of 
aoales on each side. 
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Tlie specimen is 12 inches long, of which the tail measures 1}. It was 
collected by Dr. Baker in Fogii, I believe, in the neighbourhood of Bassein, 
and scut to me with some other snakes for examination by Captain Spear- 
man. 

Tliib Hypsirlnna appears Koparable from all other siM^cics by the larger 
number of rows of scales Tlie scales in this genus are so regular, that I 
think even a single specimen aflords sufficient evidence of distinction, and 
the Fegu snake is further distinguished from JT. chinrnsiSf its nearest ally, 
by having a smaller number of ventral shields. lu Jf. chinensh there are 28 
rows of scales round the body and 150 venlrnls. I havo not access to a 
specimen of JI cJunemis, and so lar as 1 am aware no liguro of this species 
has been publislied, so 1 cannot tell whether TT maculata ha*? n differently 
ff)rmed head. From tlie two species of previously recorded 

from Burma and India, JI, pUmhea and IT. enhydris^ the jtresent form is 
at once distinguished its much blunter muzzle and smaller prefrontal 
shield, and by its coloration, besides the much more numerous rows of 
scales. 


DiPSAB TltTUONATA.. 

A 3 'oung snake, obtained by Major Mockler at Gw/idar in Baluohistdn, 
appears to me to he neiinn'tothis pjiecies than to any other, although 1 can- 
not feel sure that it is correctly identiUcd, for, although I can detect no 
distinction in the shieldM, the head apjK'ars narrower, less triangular, and 
peculiarly coloured, and the muzzle broader than in other examples of the 
Bjiecics. 'J'he locality is of interest also, as it is much farther west than 
this suake has been previously found, Gwadar being about 200 miles west 
of the British frontier, and the occurrouco on the Balucliistdn coast shews bow 
thoroughly terrestrial a form this species of Dipnag is, for there is not a 
single tree and scarcely a bush to bo found near Qwddar, which is merely a 
filing village on a barren spit of sand, between a rocky promontory and 
tho mainland. 

The length of the specimen is 12 inches, of which the tail is 2^. 
Yentrals 280, subcaudals 92. The upper surface and side of tho bead are 
mottled with black, which prevails in front, so that the frontals, rostral, and 
anterior labials are entirely black or blackish. On the body there are the 
usual rather irregular transverse dark-edged whitish elongated spots. 

XeIOIBXLAPS BUNaABOmES. 

This snake has hitherto only been reported from the EUisi bills, 
where it appears to be rare.* In 1878, 1 captured a specimen close to Dor- 

* QOnther, Bept. Brit Ind. p. 845 ; Jerdon, P. A. S. B., 1870, p, 82. 
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jfliag, ond, subsequently, Dr Anderson obtained another from the Govern- 
amt Oinohona Plantation in Sihkim. 

The specimen taken by myself is much larger than the type, and mea- 
•ures 82 inches in length, of which the tail is 4. It was caught in the 
dusk of evening on the road round Bireh-hill, at an elevation of rather less 
than 7000 feet above the sea. When taken it appeared sluggish and made 
no attempt to bite. 

Htdbophib lapemoideb. 

A specimen, sent from GwMar in Baluchistdn by Major Mockler and 
ooUeoted, doubtless, on the Makr&n coast, agrees bu well with Dr Gunther’s 
description of H. lapemoidea that I have no doubt it must be assigned to 
that species. The dorsal scales, in the posterior part of the body especially, 
have a short tubercular keel, but on the lateral scales there is only a central 
tubercle. Thirty-five black rings round the trunk, the antenor rings imper- 
fect below. Length inches, of which the tail measures 1*6 and the 
cleft of the mouth 0*4. 


HTnnOPElB liATlFABClATA. 

A specimen, agreeing very fairly with the description of this species 
(of which the type was procured from Mergui;, has been sent to me by 
Captain Spearman from Pegu. There are, however, one or two characters 
which seem to shew a tendency to a passage into E, ooronata. The lateral 
scales on the hinder stout portion of the body have a slightly elongated 
tuberole rather than a keel, and the ventrals bear two such tubercles. Even 
on the dorsid scales, the keel does not extend half the length of the scale. 
The coloration agrees with the description of that found in E latijaaoia- 
4a so far, that the yellow rings are very imperfect and the blackish colour 
covers a much larger portion of the body, the whole of the lower part of 
the anterior two-thirds being black and the yellow rings being only faintly 
traceable across the band throughout the thidker part of the trunk, they 
extend in general aoross the neck, though narrower on the upper surface, 
and appear in the anterior part of the body as well-defined transverse spots, 
but oil the thicker portion and tail they are only conspicuous as elongated 
oval spots with indistinct edges along the sides. There are 56 of these 
imperfect yellow rings on the neck and body, 9 on the tail. Length f 7 
inohes, neck about one-third of the whole, cleft of mouth 0 8 inch, tail 8^. 
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hive oeen natm women oonw their hand* into bangles barely 
two inches in inside diameter. Those with the perforation only Ik in. 
in diameter were probably in the course of manufacture. The peculiar oonuail 
nature of the orifice on both sides in these specimens is due to the necessarily 
rotary motion imparted to the borer by the hand and arm. These holm 
were usually begun on both sides, for the reason that they would be easier 
to enlarge when so made. 


XVII . — The Bavnges of Bats and Mice in ihe Dahhan during the JSaroeei 
^187b-79 —By the Rkv. S J3. PaiBBairK, D. D. 

Homo years ago, when itinerating in the vicinity of the Perd Biver, 
near Ahmednagar, I was a««toiiislied at the stories told me about the destruc- 
tion of whole fields of Jawdii (Holeus eorghum) by rats. I went to the 
fields, and, though it was after the harvest so that I could not see the 
progress of de\asiatnn, 1 found the ground thickly dotted with small holes, 
and marked in all directions by the paths the rats had made, principally in 
passing from one hole to another I tried to get hpecimens of the rats^ but 
failed, as I was then unacquainted with their habits, or perhaps they had 
gone elsewhere, as the people claimed they had. They must have been the 
Mettad rats (Qolmda mettada) of whose ravages Sir Walter Elliot wrote 
fifty-three years ago. 

Since 1 saw those fields I have sometimes heard of injury done to erope 
by rats, but of nothing very extensive, till their ravages that began at the 
end of 1878, when the Baht (winter) crops began to ripen, attracted the 
attention of everybody. There had been destruction before, but when, 
daily, large quantities of green Sorghum stalks were brought to Eager lor 
sale, and it was known that they had the night before been cut dovm by 
rets, everybody wakened up to the importance of the subject. At first stalfal 
were cut down here and there in the fields, but more were out as the days 
went on. And afterwards fields were suddenly attacked and destroyed in a 
fewnights. When food became scarce where they were, the rats gather^ their 
foreeskiidan army of them invaded fields that bad not been harmed he&reand 
qoickly destroyed them. In some places they did not out down the tMatg 
but climbed them and gnawed off the ears of grain. Soma of the ears thns 
out ol were eeten or partially eaten where they fell, and some ware hankd 
into their holes by tha^xatsand stored there. A good deal of the grain 
thus stored was dug up and used for food. The farmers, finding that the 
latt would not sUow their grain to ripen, gathered as many as they oo vM 
IS 
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of the unripe ears, and, although the grain was still in the milk stage of its 
development, when dried it was fit for food. They thus saved an eighth 
or a sixteenth of the crop they had expected to harvest. The rats also 
attacked the growing wheat and much of that was harvested while the 
grain was in the milk, but the dried unripo grain was shrivelled, small in 
quantity and poor in quality. Gardens of egg-plants and other irrigated 
vegetables were found by the rats and the fruit was oaten by them while 
it was still immature. Even carrots were eaten, and so was lucerne in the 
hot season, when their supply of haraydli grass (Gynodon iactyhn)^ which 
is their usual food, was exhausted. The patches of melons and other cv- 
eurbitaoea that are grown in the moist sand of river buds during the hot 
season, were nightly visited by the rats, and each melon was eaten before it 
was ripe enough for the use of man. 

These ravages extended over several thousand square miles The 
Bsmer, Shrigonde and Karzat tildks and part of the Nagar tuldk in the 
Ahmednagar Collectorato, the Ind&pdr taldk of the Pdna Gollcctorate, all 
the Sholtpdr Collcctorate and the northern third of the Kalddgi Gollectorate, 
as well as the adjoining Native States, were ravaged, though the crops wore 
not so much injured along the N. E. and S. W. borders of this belt as they 
were in the middle of it How far the plague extended to the E and 6. E. 
of the region specified above 1 have not boon able to learn Groups of villages 
in other parts of the Ahmednagar Gollectorate, especially to the N E of 
Nagar, suffered in the same way. The region particularly specified extends 
fiom N. W. to 6. E. for about 176 miles, and is from 40 to 80 miles wide. 
I travelled through a large part of it in May and June, and found that 
most of the villagers had already consumed what the rats had left, and in 
whole groups of villages there was no grain that could be purchased which 
had been raised there. All that I could find was imported grain and was 
mostly the flat kind of Sorghum that is brought from Jabalpdr. The 
people had been living, for weeks, mostly on wild seeds and sweet potatoes 
(uidng the leaves as well as the roots) which had been raised by irrigation. 
Near Shbltpdr there was some hdjari (Sohmo opieatm) left of the hhnif 
<autumn) crop of 1876, which was for sale ; and ndohani (Meuiine eoraeana), 
to the use of which the people were unaccustomed, was also brought from 
the Madras side and exposed for sale. The wild seeds of Indtyofera 
Jbtioy Z oardifblia apd*Z yhndulooa were also sold, the prioe being about 
two-thirds the price of Sorghum millet. The seeds of some malvaoeons 
weeds, such as Ahntilon indicnm and SihUem sp P, were also used for fbod, 
but 1 found none exposed for sale. Hooked in the fields for specimens 
«fthe TradMomdiao and Oommo/tnoi, the seeds of which were priied 
ap highly in the famine of 1877, but could find none. It would seem that 
they had been nearly eztiipated. 
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The people attribute these ntTages to the Jerboa rat (Oerhillue indieue 
or O. euvierij which they usually call the pdndhard undir^ that is, the 
white rat. The white belly of the Qerhille is often distinctly seen when it 
is jumping about in the dusk of evening. They say there are also KAld 
mndir^ that is hlach rate^ among the robbers, but that they are comparative* 
Ij few. These are the Kok or mole-rats (Neeokia indiea) which are not 
black but only dark and much of the size and colour of the brown house-rat 
(Mue decumanus), though they are at once distinguished by their broad 
bluff muzzle, and are much heavier. The people suppose that the Mettdds, 
which are of still another group and are for thoir size more destructive than 
cither of the above, are the young of the others. Jerdou calls the Mett^d 
( Oolunda mettada) ** the soft-furred iield-rat.** Most would rather call it 
the large-oared field-mouse. These three species include, most of “the 
horrid rats'* which have increased so astonishingly, and thus have been able 
to ravage so large a region. In some places the house-rats and mice, and 
other field rats and spiny mice helped to devour the crop. 

I wrote of these matters briefly to Mr. W. T. Blanford, who is 
our authority on matters pertaining to the Mammalia, and I give an 
extract from his answer, as follows : — “ By one of the last mails 1 had a 
letter from Sir Walter Elliot (who, you may remember, was the first to 
collect the rats and mice of the Dekhan and to notice the injury commit- 
ted by them,) referring to the plague these animals had been, and suggest- 
ing that Mue mettada was again the depredator. It is now to me to hear 
of Oerbillue indioue (or rather the Southern O. euvierij as a serious 
nuisance." But though I think the Mett^d should have the credit 
of learning to climb the Sorghum stalks and to cut off the oars of grain, 
there is no doubt that the Oerhillea have been the most numerous and so 
the most destructive this year. They have been taken in the act every- 
where. And for the sake of the crops to come, it is particularly a matter o£ 
regret that they seem to thrive just as well daring the rains as in the other 
parts of the year. The Mettdd mostly in the cracks and the small , 
barrows it makes in the black soil , and the Kok burrows in the black soiL 
Where the first rains that fell were heavy, the black soil suddenly swelling, 
so as to fill up any holes or cracks there had been in it, caught the Mett4d 
and Kok rats as securely as traps would have caught them and smothered 
the greater part of them. T. Davidson, Esq., writing me from M4dha,of the 
fiSiblipdr OoUectorate, on the 20th May, tells how it was there. “ Therie was 
a grand slaughter of rats on Monday night and Tuesday morning. It 
rained 2.65 inches, and in the morning the whole black soil was coveted with 
dead and dying rats, sticking in the mud. The people say half have died.** 
But the Jerboa rat makes his barrow in the light s(^ in etony plioefi 
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or, if in the black iK>il, among busheB where the aoil does not bake and 
Oraok 10 much, and he burrows so that his sitting-room is near the surfaoe, 
though approached by passages that are deeper, and he can easily work 
through the roof of it if water troubles him. The Gerhilles about here do 
‘not seem any less numerous than they did before the rains began. At any 
rate they are still excessively abundant. 

The people use no moans for destroying these rats. They seem super- 
stitiously afraid of still more vexing the angry divinity. So they say 
The rats were sent, and if wo kill them, more wiU come.’' Or, thinking 
that those who died in the famine have now been born as ravs, they say^ 
** We did not feed them when they were starving, and now they have come 
back to oat us out." 

The black-winged Kite (Ulanui coeruleus), feeds on these rats, and is 
now, for the first time in my experience of thirty-three years, abundant in 
this part of the Dakhan. In former yonrs 1 saw one or two in the course 
of the cold season But this year 1 have seen them by dozens in a day 
and they are still here (in July,) and to be found all the way from Ahmcdna- 
gar to Bijapdr, 


KVIll.— on the Survey Operaiime in Afghdnietdnin eonmeethn 
with the Oempaign qf 1878-79. Compiled from Letters and Diariee 
<lf the Survey (^ffloere hy Major J Waterhouse, Aemiant Surveyor 
Qenerah----Communioaied hy Major-General J. T. Walker, r. e., 
0. B., Surveyor General of India, 

(With Map— Plato XVII.) 

The Campaign in Afghtoistin has added considerably to our geogra- 
|hioal and topographical knowledge of that country, thanks to the zeal 
with which the Survey operations were pushed on by the Surveyor General** 
And Quarter-Master Qenerars Departments, aided by the Political and 
Military authorities. No less than 18 officers of the Survey of India were 
am^oyed with the three columns— 7 with the Quetta Column, 2 with the 
Kuram Vidley Column and 4 with the Peshawar Column. « 

The operations of the professional survey were also, with the Quetta 
and Kuram Valley Columns, supjdemented by the work of regimental and 
etafl officers who in some eases were appointed Asst. Field Bngineeri to 
aid in the Burveyi and in others work^ independently under the military 
aiuthorilfies. 
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I. QirXTTA COLUICF. 

A large number of Surrejon being with the Quetta Column, a good, 
deal of quite new country was explored and old reoonnaifianoes checked 
and unproved. The survey operations wore, however, almost always in 
immediate connection with the military movements, and although every 
possible assistance and facility was freely given by the authorities, the 
work of the Surveyors had to be confined to a few miles on either side of 
the routes followed by the troojis, and to fixing points from such mountain 
peaks as they had the opportunity of ascending. 

Necessarily many of these routes were the same as had been surveyed 
in 1889-42, but, thanks to the advanced state of the operations of the 
Great Trigonometrical Survey of India, they can now be more accurately 
connected with the Geography of India, the connecting link being the 
preliminary triangulation carried on by Capt. Itogers, B. E., in the ear^y 
part of 1878 and consisting, as stated in the General Beport the Opera~ 
itene of the Surt^eif of India for 1877-78, p. 15, of an extension of the 
Indus Series by a secondary triangulation from the western Frontier of 
Sind into Baluohistdii, along the line l)etweon Jacobabad and Quetta, and 
of a small triangulation in the Quetta Valley for the purpose of fixing the 
position and heights of the most conspicuous hills around, and connecting 
them with permanent marks which were put down for reference near the 
cantonments. 

The survey operations with this column have consequently been based 
upon this triangulation. The fixed peaks on the Sulimani Range have been 
and will be very serviceable for the lines of survey from West to East 
across the great belt of hitherto terra imeopniia^ between the road to Ean* 
dahdr and the British Frontier. 

Capt M. W. Rogers, b. e. was attached to the advanced Force under 
General Stewart and carried on a route Survey from Quetta to Kila Ab- 
dulla at the foot of the Kw4ja Amrdn Range, and thence to the crest of 
the Ehojak Pass on the same range. He says this range was a great obstacle 
to the survey, extending right across the route and presenting no peaks 
for identifioation on the other side. It runs North and East, faring 2l(f 
or thereabouta There are in it three known passes, Khojak, Rogha^ and 
Gwdja. The Khojak, the most northerly, starts from Kila Abdulla and 
was the one used by the army in 1889. It is about 10( miles to the eiwit 
or Jfsis/, which is about 7,600 feet above sea level. The first K) Wise 
are not difficult, but the next H are very steep, narrow and windhigy and 
no work had been able to make it more than a praotioabis but 
road. From the crest there is a rorj steep desoent ; amg-aag samel tnefc 
had been made and a straight (or nearly so) slide for gone (aagle MP) ; 
over this the field guns were lowered^ hut it would he ibnost imposii- 
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Ue to bring them up again. To Chaman, on the Eandftdr side from the 
crest, after the i mile of steep descent, there is a gentle slope of 4^ miles. 

The oountiy on the other side of the £hojak he describes as a plain 
with small hills and ranges rising from it. Towards the south-west it is a 
sandy desert to all appearances with no hills. 

From a hill of 8,200 feet near the Khojak he observed two of his old 
stations Takatu and GhUtan and all recognisable peaks around, especially 
in front. 

He then went with General Stewart to Gulistan Karez, at the foot of 
the Gw4ja pass, and traversed through the pass. He says this pass is but 
little known, but has always been the Kadla route. Colonel Sankey had 
improved it and made it a very good road, about 22 miles long with fairly 
easy gradients ; its crest is some 700 feet lower than that of the Khojak, 
and native report, which says that the latter is closed every year after the 
first fall of snow, says that the Gwdja has not been closed for 10 years. 
Captain Bogers visited what bo believed to be the highest peak of the range, 
about 9,100 feet, and had a splendid view. He coidd see Quetta and some 
hills which the natives said wore close to Kandahdr. He carried on his 
traverse through the Gwdja Pass vtd EEaoz and Jaktipal to Kandahdr, the 
points he had fized from the Kwdja range aiding him greatly. He says 
the country between the Kw&ja Amrdn Range and Kandahar is full of 
hills and ravines, fiat generally and very fertile in many places. 

In December, 1878, a route survey with chain and plane-table was made 
by Captain B. Beavan of the Survey of In^a, starting from Madadalari 
G. T* S., near the Bhandawali Post, v%d Bugti Dera up to the point where 
the road emerges into the Katchi near Lehri. 

At the request of General Stewart ho then explored the routes on 
either side of the Boldn Pass with the object of finding an alternative 
route, and states that there is a fair track for camels from Naghesur by the 
PashtaL Valley to Kirta, up which a road might be made for carts at some 
expense, but no labour is obtunable in that part of the country. 

There is also a route by the Mushkaf Biver from Sibi, or entering the 
b illy by the Kumri stream near Dadur, over Takri Takht and down the 
Pishi atream into the Kirta (Laleji) Valley opposite Bibindni. This, how- 
ever, efosaes the range of hUls which rise 400 or 500 feet above the jplain 
on either side, and without tunneling it would be very difficult to make a 
toad for carts. 

The whole of the country is very stony, nothing underfoot but* heul- 
ders and gravel with a small proportion of sandy soil The hills are mostly 
in parallel ridges with stony plains intervening. 

Captain Beavan then carried a route traverse up the Boldn Pass from 
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D&dur, closing on the bungalow at Darwdza. He was obliged to leave olE 
at this point owing to want of water and absence of food for the camels* 
He commenced again from Quetta and carried on a traverse through the 
Gw&ja Pass towards Kandahdr, by the same route as Captain Bogers, in 
rear of the advanced force under General Stewart, continuing it on to 
Girishk and thence back to Kandahar by another route through Yikohal, 
Kak-i-chopan, KhusLki Nakhud, Aiah Karez, Hsdi Madat and Sangzuri. 

This route survey from Quetta to Girishk has all been plotted on the 
scale of 1 inch to a mile, with as much detail on cither side as could be 
managed, and a reduced map on the scale of i inch to a mile has also been 
completed. 

A survey of the route from Ghaman, at the foot of the western side 
of the Khojak Pass, to Kandahdr, vid Gatai, Mel Manda, Abdul Bahman ka 
Kila and Mand Hissar, in all 771 miles, was made by Lieut. J Hobday, 8. a. 

From Quetta, Lieut Gore, n e was engaged about the beginning 
of March in making a survey of the Pishin Valley on the scale of 2 miles to 
an inch, assisted by Captain Maitland of the 3rd Sind Horse, Assistant Field 
Engineer This survey is based on an independent base near Gulistdn Earez 
and connected with Captain Kogers* triangulation in the neighbourhood of 
Quetta. 

Lieut. Gore describes the Pishin Valley as practically dead flat and 
upwards of 25 to 30 miles wide. Ho had some difficulty in obtaining 
suitable points, as there is a singular want of well-defined and recognisable 
peaks on the borders of the valley itself. On the eastern side of the valley 
along the foot of the Ajiram range the ground is greatly broken and out 
up, water is scarce and the country is inhabited by nomad Kakars. 

In conjunction with Captains Heaviside and Holdicb, Lieut. Gore fixed 
points across the northern end of the valley, in order to connect his work 
in Pishin with the survey of the Thai Cbotiali Boute made by the latter 
officers. 

Early in April, Major W. M. Campbell, b. s went from Quetta with 
a detachment to Shor&wak and made a route traverse with oompass and 
perambulator of about 167 miles through Ispintdza, Hisdbat, Bddalzdi, 
Zabardasht, Shordwak Karez, Iltdz Karez, Issurkai, Ispinkai, Obichizai, 
Showd, Panohpai, Shorad, Ehanak, Baiig and back to Quetta. This traverse^ 
though rather rough, is valuable as being almost all through nearly unknown 
country, and it helps to mark some very important features, for instancOy 
«h. edge of the great desert, the course of the Lora, the Khdn's boundary 
Ac. It gives the position of several ranges of hills and a fair idea of thedr 
natnre and direction for some milcB on either nde. 
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Major Oampbell was also able to make observations for latitude and 
longitude at several points and to connect his traverse by triangulatipn 
with reference to one of Captain Bogers' points, Chiltdn, a high peak near 
Quetta and visible at great distances. 

On his return to Quetta Major Oampbell arranged with Capt. Bogers 
for determining by telegraph the difierenoe of longitude between that place 
and Kandahdr. 

Shortly after the arrival of the army at Kandah&r Captain Bogers 
accompanied the expedition to Khol&t-i-Ghilzai and on the march carried 
on his traverse continuously, fixing as far as possible the positions and 
general features on each aide of the Tamak Biver. The Force marched up 
the right bank keeping near the river ; the hills on both sides, Captain 
Bogers says, are pretty continuous, smaller and more broken up on the left 
bank and approaching more nearly to the stream. On the right bank the 
hills are more continuous and are from 6 to 10 miles from the stream ; a 
succession of high rolling mounds interpose between them and the river, 
sometimes receding and allowing a small strip of fertile country to inter- 
pose and sometimes coming right down to the river bank. 

The road winds along the foot of those mounds and a good view of 
the hills is difficult. ' 

He was not able to say if this undulating country extended up to the 
hi ll* ; but, judging from the country near KheUt, which ho explored more 
thoroughly, he would say it did not, but that between it and the real 
hills there were valleys and villages. 

At Kheldt-i-Ghilz6i Captain Bogers fixed points to help in the survey of 
the country around. Colonel Sankey, Chief Engineer, employed some of his 
officers on a large-scale survey round the Fort, and Lieut. OUivier, b. x. and 
Captain Sartorius of H. M.’s 60tb Begt wore told off to work in connection 
with Captain Bogers further out. Owing to military reasons Captain 
Bogers was not able to go far, and did not cross the river to any distance 
until a few days before the Force left, when he got on a high bill south of 
and bad a view towards the Arghasdn Valley, which does not seem 
to be at all the chaos of indisorimmato hills entered on the maps ; in fact 
in one 4fireotion he could see an opening of considerable width down which 
he could not detect a single hill with a telescope. Thanks to the exertions 
of Captain Chapman, Assistant Quarter-Master General, they were aUb to 
eonsidarably improve the geography of the country. Supplied with pointa 
by Captain B<^en, Captain Sartorius made a t<q^egraphieal sketch U the 
eoutttiyiffOundKheUt and towards Ohasm^ A small fores went down the 
Aighadtti Valley with direotiDm to survey as much as poBdble. Thic«^ 

dition did net, however, bring in much as it degeneraM into a simple route 
survey without any information 200 yards from the line. 
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Cajitain Rogers got leave to go down the Arghanddb Valley with a 
small force. Ho had with him Lieut. Ollivier, b. e., and did a fair amount 
of survey, about 400 square miles up to Kandahdr. He describes the coun- 
try as one vast conglomeration of hills and mountains very difficult to 
work in. The Arghanddb River is a large rapid mountain stream running 
in many cases between pcri)endicular cliffs ; it is impossible to follow its 
course for more than a few miles at a time, it has numerous side streams 
along which are strips of fertile ground and villages. The halts aro at 
these and the marches are generally up or down those side valleys and then 
over the intervening ridge into the next valley. Nearer Kandahdr the 
hills are less continuous and the ground more open. The Survey party got 
on fairly well with the people, who brought in supplies and got well paid 
for them, hut was unable to move without a strong escort as the people 
were not to bo trusted. Captain Rogers says that so far as ho has gone the 
distances and the positions of ])lucob such as Kandahar and KhoUlt are very 
fairly accurate, but the hills and general ideas of the country are faulty 
and require convi tion. For instance the part round Khelat-i-Ghilzdi is 
entirely wrong The Arghasan and Arghanddb Valleys aro almost a blank. 
On the whol(‘ h'' thinks the Arghanddb Survey will bo a good addition to the 
knowledge of the country. The route survey he made from Quetta to 
Kholat-i-Ghilzdi is seemingly o repetition but, possibly, an improvement. 

After the return of the expedition to Kandahar from Kholdt-i-Gbilzdi, 
Captains Heaviside and Rogers, n. ic were employed along with other officers 
of the Survey in making a survey of the country 12 miles round Kandahir on 
the scale of 1 inch to the mile, and several officers from different corps were 
appointed Assistant Field Engineers to take up the detail survey with 
plane-table. 

Captain Heaviside has given an interesting account of Kandabdr : he 
says it lies in a valley about 85 miles long, east and west, by 7 miles broad. 
The country to the east is a flat stony plain ; to the west and south-west an 
area of some 40 square miles is thickly populated with numerous villages 
and a net-work of mud walls, orchards, and irrigation channels with but 
few roads, and what there are, narrow, tortuous, and more or less flooded by 
field irrigation channels. 

Of the hills those to the north and north-east, distant 5 or 6 milee, 
are lofty and precipitous, completely shutting out the country beyond r 
tiiose to the east though lofty are far distant. To the south-east them is 
a low fdiort range, distant about 8 miles, over whioh glimpses of the eowi* 
try towards the Khojalc Pass are obtained. To the south and soathMUreet 
the oountty is open and the desert is seen as an elevated ^dateau. On tbo 
west thoTf are 4iarp-peaked narrow ranges a good deal broken up, distant 
4 or 5 miles, whiob beoome.even more isdated and farohen to the ndrth- 
19 
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waft, and it ia here that there are paasee into the Arghanddb Valley whence 
the water is brought in which irrigates the Eandahdr Valley, ^e water 
of the Tarnak is not, so far as he had seen, used for irrigation as it runs 
at too low a lerel. The city is built for the most part of mud and of 
■un-driod bricks, so little masonry is there about it ; but it is built solidly, 
with walls 4 or 5 feet thick, on a large scale, and in the dry climate the 
weather does not very seriously aiEect even mud. 

The high massive walls of the city appear in excellent order from 
outside, and it is only when one comes inside and stands on the tower of 
the citadel that the dilapidations become striking, and one comes to the 
oonclusion that, with the exception of one or two mosques and a mauso- 
leum, Kandahar is at least very much out of repair. The citadel is a palace 
with all the accessories of court-yards and stables on a largo scale, sur- 
rounded by a high massive wall and ramparts of its own. The buildings in 
the citadel in many cases are of three and four storeys : the walls very thick, 
the rooms low and small, connected by numerous dark low passages with 
curious deep recesses, probably for servants ; most of the buildings have 
well-lighted underground rooms — ^prophetio of great heat. 

Hie basar contains many good things of a certain class, and is 
crowded all day. The inhabitants treated the troops outwardly as if they 
were used to them, neither glad to see them, nor displeased at their being 
there, and they were at least ready to sell them anything. 

There are excellent cheap sheepskin coats and stockings, okoga$ of 
jNifhciMia and of capital close felt, which appears to be a Kandahir specs- 
mliUi old British uniforms of all kinds, but very little English cloth, 
Manchester or other. The copper-work in pots and pans, the iron agri- 
cultural implements, the earthen-ware drinking and eating vessels all 
exhibit more finish and more artistic feeling than those of the Hindus. 
The leather too is much better prepared than in India, though there is 
itill the same weak sewing. 

But the feature as compared with the basars of Hindustdn is the 
variety and quantity of the food exposed for sale : fried fish and koMip 
stewed fruit and curds ; the Eandah&r bread, an excellent light flat cake ; 
carrots, ipnaoh and watercresBes ; while the stalls for the sale of xauun^ 
ahnondi^ dried figs, apricots and such pomegranates as Oaptain Heaviside had 
never seen befme, were as common as public-houses in London. 

la April, aparty of surveyors, consisting of Captain Bogers andldeui 
Hobday with Cap^ Sartorius, 60th Begt. and Ideut. Baynes, 00th Begt. 
Aiih VSsld EnginiMrs, accompanied a column going for revenue into ^ 
eenntiy north cf KandaUf between the Arghanddb Biver and thehiUsof 
the ncaihaidecC the Khakraa Valley, and the survey of this and adjacent 
fdlaya wu earned out aa the mceomenti of the troops allowed, the northern- 
moct limit bring Aaub Kila, or Oaaddh^ about 86 rnUes ham Kandahir. 
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About 600 iqiuTe miloi irere plane-tabled bj laeut. Hobday and CaptidB 
Bartoriue on the i inch scale ; a route survey carried on on the 1-inoh scale by 
Lieut. Baynes, and a number of points fixed trigonometrically. 

Lieut. Hobday says, that they found the people in the Khakrea 
Valley quiet and amenable enough. There was a fair sprinkling of villages 
and cultivation, and water plentiful. They came across a fair-sixed plateau 
at an elevation of about 7,000 feet, with wild rhubarb, onions, and water- 
cresses in abundance. The elevation of the valley is much higher than 
that of Eandahdr, and they consequently found it much cooler and got 
away from the flies. They also came across lead, iron, copper and orys- 
talite. 

At Girishk, Captain Boavan made a large-scale survey and completed 
a map of the position at Girishk and passage of the Helmand on the scale 
of 4 inches to the mile, including about 20 square miles of the Helmand 
Valley with the Fort and militaiy position. He also determined the 
position of numerous hill peaks. 

After his return to Kandahdr he completed a survey of the new 
cantonment on the scale of 16 inches to the mile, and at the end of April 
was engaged in carrying on a general survey of the cultivated land ad- 
joining the city of Kandahdr on the scale of 4 inches to the mile. 

When it was determined early in February to withdraw a part of the 
Force by the Thai Chofidli route under the command of General Biddulph, 
Gaptuns Heaviside and Holdich, b. e., were appointed to accompany the 
Force as Surveyors, Captain Heaviside taking charge of the triangulation, 
and Captain Holdich of the topography. 

Before starting. Captain Heaviride proceeded to the Eadanai Valley, 
where he measured a base line and carried a triangulation across the valley to 
the Hadah HUls and thence fixed several points to the North, Hast and 
West. 

Captain Heaviside remarks that Ihe name Ghanti given to the range 
between the Khojak Pass and Eandahdr should be erased. The name is 
unknown and has probably been confused with the Ghetsi Hills. It is 
very difloult to obtain coif^ names in Af ghdnistdn, but from the 
Val^y the highest hill of the range is called Hadsh ; it rises 2,600 feat 
above the valley and soaroely deserves the name of a saountain in this part 
of the country. 

OapteinHoldidi joined Captain Heaviside in the Eadanai Valley on the 
Mtti Febmaiy, and notwithstanding the tiiickneis of the atmo^haic and 
indemeney of the weather was able to sketoh in on Gie plane^aUe a fair 
poithm of the valley. Theio two ofleers le-orossed the Khejak on the Mi 
of HsMhbyaoapiMixoadwiih eaqr gradients which had been seesoUy 
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made^ and Gapfcain Heavinide was ablo to connect his Eadanai work with the 
Khcjak points, but only by staying on the top for seyeral hours waiting for 
breaks in the alternations of dust and showers below and snow above. 
From these points he carried a connection by triangulation across the 
Mishin Valley to Khushdil, but with groat difficulty owing to the heaviness 
of the weather. Captain Uoldich at the same time carried on his plane- 
tabling on the basis of two or tbroc points fixed by Captain Bogers near 
Quetta, also on points obtained from independent bases, and occasionally 
from the traverse work with compass and perambulator, which was con- 
tinued steadily through from camp to camp. From Balozai, two marches 
beyond Kliushdil, ho made a reconnaissance southwards with Col. Brown, 
B. X., to Qwal and Amaddn, while Captain Heaviside accompanied General 
Biddulph on a reconnaissance to the head of the Zhob Valley. 

Leaving Balozai on the 24th of March, the Thai Chotiali Force 
marched nearly duo cast through Eusaf Katch to Spirargah. The route 
led chiefly up the bed of a main tributary of the Surkhdb river over tho 
Ushtdrah Pass 8,000 feet high. Tho scenery about this pass was quite 
Alpine in character : tho camp was pitched at the foot of a fine snow 
mountain, the bill sides were fairly clothed with a species of juniper, while 
the extraordinarily varied and brilliant colouring of the soil lent additional 
charm to the scene and was a pleasant change from the monotony of flat 
treeless valleys and bare rooky hills that characterised the country be- 
tween Kandahdr and Quetta. From Bpirargah the Force marched over 
the Momangai Pass (8,500 feet) to Oboskui, Chimjdn and Ningdn where 
the Bori Valley was struck. From Ningau, tho line taken lay north of the 
route through Thai and Chotidii pursued by tho 1st and 8rd columns, and 
tho Bori Valley was followed and for a distance of 80 miles was found to 
be wide and open, well cultivated and more prosperous looking than any- 
thing they had seen since leaving Kandahdr. This valley was quitted three 
inarches beyond Ningdn whore the Anambdr river passes through a gap in 
the range bounding the valley to the south. The Ehru mountun which 
O^rhangs this gap was ascended in the hope that some points on the 
Sulimdn range would be seen therefrom, but this expectation was disap- 
pointed. A connected triangulation had been carried on to this point, but 
triangulation had now to be dropped and the Survey carried on sc^ly with 
the plane table, cheeked by traverses and Astronomical latitudes. Leaving 
the Anambdr gap (8,800 feet) the Force, instead of following the Anain)>dr 
river southwards to Chotidii, marched to the south-east, crosung the 
Ennram Pass (4^200 feet) and thence into the Chamdlaiig Valley in 
two long marches. From Chamdlang the route led due eouth over tile 
Banukai Pass (4,400 feet) to Balladaka, and thenoe over the Han Paia to 
th# Eaho Valley. Between Anambdr and the Eaho Valley the oountiy is 
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rugged and tbe Talleys eyen uninhabited owing to disputes amongst the 
neighbouring tribes. Lugdri Barkhdn (8,500 feet) in the Kabo Vallej, 
about 10 miles above Vit&kri, was reached on the 8th of April, after a maroh 
of 100 miles in 16 days. 

Captain Holdich sums up the results as 6000 square miles of i in^ 
mapping, 270 linear milo<9 of traverse on the 1 inch scale, and several plans 
of sites &o. The mB})ping includes the heads of the Pishin and Kadanfii 
Valleys and a good margin beyond the country actually mapped, of whioh 
the geography can be very closely conjectured, so that the south-east comer 
of Afghdnistdn may bo said to be known. Captain Holdich also says that 
there is a more northerly route which he would have liked to have explored \ 
the real high road, as he believes, to Eandahdr, and oven better and straight- 
er than the Thai Chotiali route, good as that was found. This route leads 
vtd the Zhob Valley and the Karwaddi Pass, of which at present only native 
information is available A railway could be run without difficulty along 
the route followed by the Survey. 

After the Thai Ohotiali Force returned to India, Captains Heaviside 
and Holdich remained a mouth at Fort Munro on the Sulimdn Range and 
were enabled while there to connect two Trigonometrical points on the 
range with several points to the west along the route they had come by, 
thus leaving a gap in the tnangulation of less than 80 miles. 

On the 10th May Major Campbell and Lieut. Gore accompanied 
Captain Wylie, the Political Officer, from Alizai on a reconnaissance to the 
Toba Plateau on the north of the Pishin VaUey. The first camp, Arsala ka 
Masjld, lOi miles from Alizai, is in a nala about half way up the pass ; 
9 miles further, on the top edge of the plateau, at an elevation of 8,000 feet, 
they camped at Mandan, whioh is the name of the district and stream, 
though there is no village. Two marches further on they reached Boj) 
Eh4n ka ynn., the extreme north-east point of their route. The country 
passed through is at first undulating, running into hilly towards the 
north. Major Campbell remarks that the name of what is called **Teba 
Peak” on the map is * Kand.* The expedition marched back through Kakar 
Toha into Aehakzai Toba, going vid Sdbur, Drajandar, Kurak, Gwal (one 
of Captain Holdioh’s points) and Ghan Oba, where they left the hUly ground 
and enteied the open jdain country called ‘ Tobin,’ whioh lies west of Tote 
and borders the Kadanai Valley. It isthemore extensive plateuoftte 
two but water is scarce. Hence they went to Bina across the plain over the 
ridn of the Khojak Hills (north of Pass) and downthe BograPhssinto the 
plain of Kadanai. Lieut. Gore says the upper part of the Bogra Pass into 
Kadanai is very steep and badfor oamels for about i mile, after that It 
iiagocdioad. 
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Tbn expedition was to go a short way up the Eadanai Valley, then up 
mther road into Tobin, returning to Pishin by the Anmbi Va^y, quite 
ft different route to that they went by. 

The resulte of the Survey with this Column up to the end of May 
may therefore be summed up as follows : 

Boute Surveys from the Bhundowali Post to near Lehri, and from 
Dadur to Girishk. 

Survey of the Bolan Pass and neighbourhood. 

Survey round Quetta. 

Survey of the Fishin Valley and reconnaissance of the Shorawak 
valley. 

Reconnaissance of the Arghanddb and Arghasdn Valleys from Eanda- 
hii to Kheldt-i-Ghilzdi. 

Survey round Kheldt-i-Ghilzdi. 

Surveys round Kandahdr. 

Survey round Girishk. 

Survey of the Khakrea Valley. 

Reoonnaissanoe of the Kadipai Valley and survey of the Thai Ghoti&li 
Boute. 

Beoonnaissanoe of the Toba plateau and neighbouring country. 

Captain Heaviside has given the approximate latitudes, longiWes and 
heights of the following places on the Thai Choti&li Boute, based on Captain 
Bogera* values, eta. : — 

Lat. Long. 

Takatd, east peak highest, 80^ 24' 18^ 07^ 6' 15* 

Chiltan, southern peak, 80^ V II* 66 48 42 

Khojak, east point, 80 51 88 66 88 54 

KwajaAmiin 80 80 80 66 24 46 

* Height of Quetta 5,500 ft. 

The heights are aneroidal, and the passes axe probably made a little 


too high. 

Khushdil (Piddn VaUey), ..... 

1 fiiuraaari Pass, 

« 

5 *Hetraiai Pass, 

9 Uahtdoah Pam 

a Momangai Pen, 

JB 

I Ningin (Bori Valley), 

j Anaoibdr Qax 

9 Ghamdlang valley, 

8 Hanukai Pass, 

7 tTmti pims, 

Kahar Kot (Lugiii Barkh^), 


Lat. 

Long. 

07*6' 


80« 42' 

Heiglit 6,100 ft. 
7,000 „ 

80 88 

6718 

8,800 „ 

80 45 

67 80 

7,100 „ 

80 86 

67 89 

8,000 „ 

80 84 

67 48 

8^» 

80 84 

67 67 

7,900 „ 

80 27 

68 28 

8,860 „ 

80 21 

682 

8,800„ 

809 

68 26 

mon 

W, 

29 46 

68 27 

8,800„ 
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'fi j Chimjdn as above, ...... 

1 Smalan, 

I® a«»we. 

80« 16' 

68* 17' 


80 17 

68 20 Height 6,500 ft. 

1% 

g:| Bohi, 

80 16 

68 29 

4,800 „ 

80 9 

68 85 

8,900 „ 

Td, 

80 1 

68 48 

8.200 „ 

.8 '3 Chotidli, 


68 64 

8,800 „ 
3,760 „ 

^ 1 Baramzai, 

29 69 

69 14 

j Nabar Kot, as above. 



Bolozai and Metrazai 

are in the Surkhdb ; 

the latter place being on 


the watershed at the head o£ the Surkhdb and Zhob Valleys. 

Since the above values were determined, Mr. W. C. Price has carried 
a triangulation from the Indus Valley Series across the Sind desert and 
up to Quetta. This connexion will enable the fair maps of Southern 
Afgh&nistin to be compiled on a base as rigorously accurate as other por- 
tions of the Survey of India. 

II. Kubam Valley Column. 

The Kuram Valley Force, under Major-Qeneral Boberts, o. B., T. 0., be- 
ing smaller than the others, the Survey operations have also been on a less 
extensive scale than those with the other two columns and have been con- 
fined almost entirely to the Khost, Kuram and Hari4b Valleys. From 
November 1878 to March 1879 Capt. Woodthorpe, B. B., was the only 
officer of the Survey of India present with the Column, but Lieut. Manners 
Smith, Adjt. of the 8rd Sikhs, was attached to the Survey party in Novem- 
ber to accompany and assist Capt. Woodthorpe, and in March Lieut. Gerald 
Martin, of the Survey of India, also joined the party. 

Capt. Woodthorpe had the great advantage of being in close and 
direct communication with Genl. Boberts and of accompanying him <m all 
expeditions and reconnaissances, and thus bad every opportunity for 
seeing and surveying as much of the country as was practicable under the 
eiroumstanoes. 

Oapt. Woodthorpe accompanied the Force in the rapid advaaee in 
November 1878 from Thall to the Peiwar, partly along the right bank of 
the Kniam Biver, eid Eapianga, Ahmed-i-Shamu, Esor, Hasdr Hr, the 
Darwdaa Pass and Kuram, plane-tabling along the route. He took part 
ia the asilitaaj operations of the 28th November and find and 8idl)eeemhei|, 
and had a very narrow escape during the action on the find. 

Be bad gone forward with the advance when they leached the sto^« 
adea on the Spin Gaiwai at dawn ; and when all the enemy had been driTen 
out he latgined with a memage from OolooeL firownlow ^ the 72iid to the 
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Gotoml, who aiiked him to take hack a replj. He was returning by the 
route he had just traversed, quite alone, and had left the breastwork where 
the rest of the 72nd were sheltering about 48 yards in rear, when he saw 
tomO 80 men occupying the crest within a few yards of him, and in the 
grey light ho mistook them from their dress for some of the men of the 
Force going up in support of the advance, and, on the other hand, the enemy 
did not recognise him till he was within 6 yards of them and then fired upon 
him, A bullet struck him on the loft side, completely carrying away the 
whole of the wood of his pistol stock, tearing his clothes, singeing his side 
and driving a piece of his clothes into the middle of the note-book in his 
breast pocket and spoiling several sketches. 

He fortunately succeeded in regaining the breastwork amidst a storm 
of bullets, notwithstanding that he tripped and fell heavily down-hill about 
half-way. 

After the battle he made a reconnaissance of the scene of action. He 
then went on with the Force into the Haridb Valley, marching and plane- 
tabling through Ali Kheyl and fiokian, and was able to well delineate all 
the valley and as far as Kokidu. From Bokian he was only able to carry 
on a route survey to the Shuturgardan, the valley being too narrow to 
admit of plane-tabling, and visits to places on either side were impossible. 
He was able to fix the Bhuturgardan with sufficient accuracy and found it to 
be a good deal south-east of the position assigned to it on sheet No. 4 of the 
Atlas of India. The river a few miles above Koki&n runs north-east from the 
Surkai Eotal instead of rather south-east, as in the map. Capt. Woodthorpe 
says that the old map is exceedingly accurate as far as the Poiwar, on the north 
bank of the river, but he has been able to improve it a little. On return- 
ing to Ali Eheyl, he visited the Matungeh Hill, a peak about 4it iniles 
north of Ali Kheyl, about 12,900 feet above the sea, Ali Eheyl being 7,800 l 
F rom Ali Eheyl he returned with the Force, marching and plane-tabling 
through Ohapri and Earaia in the Mangal country, to Euram. On pass- 
ing through the Mangior defile between Chapri and Euraia on the 18th 
December, the baggage and rear-guard were attacked by Mangals. 

Shortly after the return of the Force to Euram, Oapt. Woodtiiorpe 
and* Lieut, Smith visited the Safed Eoh, riding out from Euram to some 
milages ealled Zerdn, where they picked up a Turi guard, having also same 
Ofirkhas wifh them, and also bad to change their mules for coolies, as they 
were told the mules could not go very far. They had, however, to .take 
on the mules belonging to the Guard, as auffleient coolies were not proenr« 
aUe, and these mules got up within 2000 feet of the pass and would have 
gene right up, but there was no camping-place f^ber on till the ridge 
was crossed and the road had deseeded again some distance towards the 
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plains. The route they followed was the regular JehUdbdd road up which 
the Turi mules always go. They met a large number of unarmed traders 
coming in from Jelal&bdd. They reached a point about 13,000 or 14,000 
feet high, but could not reach the highest jKiint — Bodiii Peak. The ridge waa 
▼cry steep and difficult and the path over snow-fields. From the point they 
reached they had a good view of the Fort at Kuram and all the peaks 
towards Khost. It was bitterly cold up there but they got angles to all the , 
peaks they wanted. 

Early in January the Survey party accompanied the expedition ipto 
the Khost valley, marching rid .Jaji Maidan, Bakk Akubi to Matfin. J'rom 
Mat'm Capt. Woodthorpe explored the valley to the west, in the direction 
of Began, and also accompanied a bignalling party to a hill on tho water- 
shed between the Shamil and Tochi rivers, near the small Waziri village of 
Nandir, and commanding an excellent view of the surrounding country. 
From thiH point heliogrnphic communication was established with Uannu 
and Hazar Pir. On the 27th January the Force left Matdn, marching 
back to the Kuram via Suhari, Esor, Hazar Pir and Ibrdhimzai. Dar- 
ing this expedition the greater part of the Khost valley was surveyed and 
mapped on the j inch scale, the part wanting being at tho extreme west. 

After the return from Khost the survey party was engaged in making 
a route survey with plane-table and perambulator of tho new road to Thall, 
vid Ibrahimzai, Hazar Pir and Ahnied-i-8hamu ; Capt. Woodthorpe also 
visited the Shobakgarh Baiige and fixed the position of the pass through 
that range to Khost. 

About the middle of April the Survey party accompanied the Foroo 
to Ali Kheyl and remained there, surveying in the neighbourhood of the 
Peiwar, till the end of the month, the snow being about 18 in. deep on the 
hills at the time, and the weather very stormy and unfavourable for work. 

Capt. Woodthorpe, accompanied by Lieut. Martin, paid a second visit 
to the Matungeh Hill, near All Kheyl, but they were disappointed in not 
being able to see and communicate with Qandamak, for which purpose 
signallers had accompanied them. They had a fine view, seeing far away 
into the plains near Ghazni and also to the Shuturgardan Kotal. The last 
1600 feet of the ascent was very trying, on account of the snow with which 
the hill was covered and a biting cold wind that was blowing at the time, 
but notwithstanding this they managed to get through a good deal of 
work before returning to camp in tho evening. 

At the end of April Capt* Woodthorpe and Lieut. Martin went from 
Ali Kheyl vid Beldt to make a reconnaissance of the Ijakarai Pass at the 
request of General Roberts. 

From fieldt the road lay alongthe bed of the Lahdaror Nsxidar stresm 

20 
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for some seven or eight milos, pauing between thickly-wooded spurs of the 
mountains. It then winds up the spurs towards the Kotal, among 
the pines and here l>egin8 to be somewhat steeper, until it arrives at a small 
saddle from which to the Lakarai itself the slopes are somewhat slighter. 
From a little below this saddle to the Kotal the snow was very deep, 2 k 
to 8 feet. On the north side it was deeper still, and sometimes lies 7 to 8 
feet thick. The height of the Kotal is about 10,600 feet. 

They crossed the Kotal and continued some little distance down to 
where they could get a fairly good view of the river-bed and the villages 
below. The part of the road near the Kotal is called Mnng.d Tangi and 
the villages in the valley are Gabar Eangal. They are Taghan, Langar 
Kila, Sirkoti and Nazir Mahomed. 

The nearest is Taghan, about five or six miles from the Kotal, and is a 
fairly large village. They were unable to go down to this village, partly 
because it was getting late and partly because the villages wore unfriendly. 
They could see the to])s of the Jiziu andlTngdalak Hills and, as at Matun- 
geh, some of Major Tanner's points, but the height of the Safed Koh 
on the right and the hilly nature of the country in front prevented their 
seeing Oandamak or Jagdalak. Lieut Martin was also able to see the 
other side of the Safed Koh and so check, correct and add to the work he 
hod done at Matungeh. The weather was very cold with a wind which 
almost made their lingers too numb to draw. Lieut. Martin gives a very 
grapbio description of the beauty of the scenery, which he describes as 
quite Alpine. 

During the month of May reconnaissances were made to the Sirkat 
and Shuturgardan Koials ; to the Zarrazud Peak, near the Mangior Pass ; 
to the Istiar Pass and Lead of the Mangior deiilc, looking over the Ahmed 
Khoyl country ; to the Kafirtaga Hill and to the Naktck Peak, over the 
Ahmed Eheyl and Lajji country, on which occasion a good deal of work 
was done and the positions of the Ahmed Kheyl and Lajji villages fifed,, 
and a good deal of the topography between All Kheyl and the principal 
part of the Kuram sketched in as well as the ranges and principal water- 
courses on the opposite side. 

Lieut. Martin gives some interesting details regarding the oourse of 
the Kuram river. * There are two principal sources. One rises near the Shu- 
turgardan, flowe east and then south ; the other rises in the Peiwar range, 
flows west and meets the former at AU Kheyl and oontinues along, with 
it in that direction until it arrives at the Ahmed Kheyl grent village. 
Here the bed narrows and the closeness of the rooks gives it the name A 
Tangi.*' This is the spot where the river suddenly turns south into a 
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mountBinouB land ; and here the Ahmed Kheyle have a fort and atop and 
rob travidlers to Ghazni or those going by the Spiga Kotal to Kdbul, and 
on this account (so he was informed) this road, though the best and ahorteat 
to Gliazni, is generally avoided. The Umar and other hill streams here 
join and all flow together through a very mountainous rugged country. 
This part of the Kuram then turns sharply eastwards and flows on to- 
wards Kuram itself. In this portion of its course myriads of mountaiil 
streams and torrents feed it and thu.s it increases in size rapidly. From the 
joining of the Ali Kho}] and Umar until it comes into the Kviram Valley 
its course is through a very mountainous country iuluibited by various 
robber tribes, J\I.ingal, Ahmed Khejl and Lajji. 

On the 2Uth dune (^ipt. Woodthorpe and Lieut Martin, accompanied 
by other nflieers of the force and a juirty of signallers, ascended the Sikaram 
Peak feet) on the Safed Koh, which had been already ascended 

by Mr. G. 11. Scott, of the Sur\ey, attached to the Peshawar Goluinii. Un- 
fortunately the d.iy was hazy and they were unable to see or do so much as 
they bad expected. 

The area surveyed by this parly may be roughly estimated at 4,500 
square milcb and Lab been mapped and published on the scale of 4 miles to 
an inuh. 


111. PLbiiXwAii Column. 

The Survey oprations with the Peshdwar Column, though not exten- 
ding over such a length of country as those with the Quetta Column, have, 
perhaps, been more productive in new work, owing to ciroumstanoes having 
permitted a more complete survey of the country on cither side of the 
route traversed by the Force than could be accomplishod with the Quetta 
Column. 

Five officers of the Survey Department — Major H. C. B. Tanner, 

B. B. c., Capt. E. W. Samuells, b. s. c., Capt. E. P. Leach, b. b., Oapt. 

C. Strahan, b. b. and Mr. Q. B. Scott, were employed from time to tiw 
during the occupation of the country by the British troops. 

Of the operations connected with the earlier part of the campaign, 
the information furnished by the Survey Officers is unfortunately scanty. 
The results, however, speak for themselves. 

Major Tanner completed a Military reconnaissance of the country 
between Jamrdd and Jeldidbdd on the scale of 1 mile to the inch. Nearly 
the whole of the portmn between Jamrdd and Dideka, including the 
routes taken by the three brigades, was surveyed on the 2-inoh scale by Mr. 
Seott, and afterwards reduced to the 1-inch scnle in Major Tanner's office. 



Utt J. Waterhouie — Surveff OperatioM in Jfyhdniiidn [No. 8, 

Major Tanner also made a reconnaissance on the scale of 1 inch to 
the mile of the hills lying to the immediate south of Dakka. 

Gapt. Samuells greatly distinguished himself at the taking of Ali 
Masjid by carrying on his survey under a heavy fire. Very shortly after- 
wards he was attacked with typhoid fever and died at Peshdwar on the 
2lBt Deccmberi 1878. 

Between the 1st November and 6th February, Mr. Scott had nearly 
completed a plane-table survey of 820 square miles-lying between Lat. 83° 65' 
and 34® 16', Long. 71° and 71° 30', comprising most of the country south 
of the Kibul river between Dakka and Fort Michni to the north, and 
in the neighbourhood of the Kbyber and Baz&r Valley to the south. 

He was then called on by Major Hahiings, the Deputy Commissioner 
of Peshdwar, to survey the portions of the Shiriilo and Ilydcr Khdn 
Kafilah routes to Dakka which ho had not been able to complete before, 
and also to survey certain additional portions of the Kabul Bivor. Whilst 
engaged on this work he and his party, which consisted of a few halakhiB 
and a guard of 20 Sepoys and 2 non-commissioned officers of the 24th 
Fanj&b, N. 1., wore attacked by a strong party of Momunds and a hand-to- 
hand fight ensued. Mr. Scott displayed great gallantry, coolness and good 
judgment on the occasion, and probably saved the whole party from de- 
struction, as has boon cordially acknowledged by the Panjdb Government 
and by His Excellency the Viceroy and Govenior-Gonoral in Council. 

Gapt. E. P. Loach, n. e., joined the Force in January and did good 
service for about two months in surveying the Bazar Valley and a good deal 
of the country round Jeldldbad, chiefly in the Shinwdri country on the 
northern slopes of the Safed Koh. He was attacked on the 17th March 
by some Shinwdris, while surveying near the villages of Maidanak and 
Girdi, and received a severe wound on the arm, which obliged him to return 
to Poshiwor. 

Gapt. Ghas. Straban, r. s., replaced Gapt. Leach in April and was 
employed in surveying the country in the neighbourhood of Safed Sang 
and to the north of the road between that place and Jel41db4d. 

On the occasion of the first expedition into the Bdzdr Valley by the 
Column uikdcr General Maude on the 20th and 21st December, Mr. Scott 
accompanied the Force and surveyed along the route. During the second 
expedition of the 24th January and subsequent days ho again accompanied 
General Maude's Column oid Buig to China and completed a survey of the 
eastern part of the Bdsdr Valley and the scene of action towards Bara, 
while Gapt. Leach, who accompanied General Tytler's Force from Baidwal 
Pi4 Chunar and Bisobi to Ohinai returning from China to Dakka over the 
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Sisobi PaRS vid Chunar, did a good deal of survey in the western part of 
the valley, and was able to fill in a considerable portion of the hill tract 
between Dakka and the Sisobi Pabs, the position of which was accurately 
fixed. 

While the Force remained in the valley no surveying beyond the 
immediate vicinity of the camp at China could be undertaken, nor any 
ex})loration made towards the Bara and Tirab Valleys, the Zakha Kheyls at 
onee opposiiiu: tht ad \. nice of any reconnoitring parties in those directions. 

Cap! Leach reinarks, ns the result of observations on this expedition, 
that the passes o\er the S.ifcd Koh apparently exist at intervals of 6 to 10 
miles, and the one they crossed — the Sisobi — was under 5000 foot and a 
comjiarathel} easy one lor (aniels. 

The higher ranges of the Safed Eoh are fairly wooded, but the Edbul 
river runs through a bare stony jilain from Jeldldbad to the Kby her, and 
cultivation is ver} limit«'d. 

The most notable feature of the country is the elevated valleys which 
are composed entirely of beds of conglomerate brought down from the main 
ranges, and which rise gradually several thousand feet before the steeper 
blo))es like thoho of th(‘ lliinala,>a commence. It is dilfieult to explain the 
formation, hut it prebcntb all the appearance of a sudden dibintogration of 
the mountain ranges by volcanic action, the drainage lines cutting out 
broad channels in ibc most erratic manner over tbo deposit thus formed, 
and the spurs apparently having been half-buried by the immonse masBOB 
of loose stone. 

The route between Dakka and Jelalabud was surveyed by Major Tan- 
ner, the survey comprising nearly all the country between the road and the 
Edbul river and the villages 2 or 8 miles to the north of the river, and it 
was afterwards added to, chioily towards the south, by expeditions from 
Jeldlabdd. 

Capt. Leach, writing in Jahuaij of the route between Dakka and Jeld- 
Idbdd, says that the country is dibappointing and the fertile valley of 
Jeldlabdd, so far as he could see, was a myth. There are few trees and 
for several miles to the south of Jeldlabdd there are undulating ranges of 
low bUls with broad expanses of waste land covered with stones. This is 
the character of the road the greater part of the way from Dakka, and the 
tract of country it passos through is to all appearances a continuous river- 
bed. Bound Jeldldbdd itself there is a certain amount of irrigated culti- 
vation, but the camp and roads were deep in dust and there is absolutely 
no vegetation on the hills. 

Variotts attempts were made to explore the hitherto unknown tract of 
oootttiy lying along the northern slopes of the Safed Eoh range to tho 
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•outh of the Kdbul river between Basdwal and JeUUbdd. Begarding this 
tract Capt. Leach says the valley proper extends about 10 miles on the 
southern side of the Edbul river and is fairly level, then comes a belt of 
low broken hills inhabited by the Shinwdris and then the main spurs of 
the Safed Koh J tango which, in many cases, run nearly parallel to the main 
range and not at right angles, as shewn in existing maps. 

The first of those expeditions was made by Major Tanner and Capt. 
Loach to the Bhinwdri village of Mazina, 14 miles south of Jclalabdd, with a 
view to proceeding as far as possible towards the slopes of the Safed Koh 
and surveying the entrances to the Papin and A jam passes ; but as the 
Khdn of Mazina refused to be responsible for any further advance into 
Shinwdri country, the expedition hod to be abandoned. M.ijor Tanner was, 
however, able to fill in the drainage and low hills between Hiida and Mazina, 
and he remarks that the country between lldda and the Mii/ina upland is 
intersected by numerous watercourses all ])aved with round boulders. Tlio 
plain and broken ground between them is also thickly strewn with shingle 
and boulders, but after asoending a slight ])ass to the east of Za Kbcl, they 
suddenly found themselves in a beautiful ]d.iin highly cultivated and with 
forts and clumps of trees on all sides. The Safed Koh were but 10 miles 
off, with the valleys and slopes covered with beautiful pine forests. Be- 
tween them and the foot of the mountains intorvoned more shelving stony 
ground with undulations that hid tho cultivated lands of Dch liala (the 
high village) from them. The culiivaied lands btretuh from Mazina north- 
wards to Shcr Shdh and almost reach tho arid tract near itio Chorazali road. 
Mazina is some 1200 feot above Jelaldbdd. 

Early in March Capt. Leac*h received pormission to survey over the 
old route between tho Safed Koh and the Kabul river, followed by Burnes 
in 1839, confining his operations to the country eastward of Mazina. His 
first halting-place was at tho Fort of a friendly Khan, 13 miles south of 
Jolaldhdd, and he had intended marohing to Marhaiz, 9 miles further south 
and within 4 or 5 miles of tho foot of the Safed Koh proper, whence he 
would have been able to get up to the lower spurs and snow-line, Marhaiz 
itself being 4000 feet ; but as the Khan who escorted Capt. Leach said they 
would be oertaiu to bo attacked if they camped at Marhaiz, he changed hie 
plan and went to bis old camp at Mazina, whore he had another day's work 
in tho same direction and managed to get near enough to fix all the Shin- 
w4ri Tillages at the foot of that particular part of the main range. 

Capt. Leach says the country is a difficult one to sketch without aotuol 
eurvey. 

The main range is easy enough and its features tolerably regular, but 
thu lower slopes are completely buried by a glaois of low broken mosses nf 
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conglomerate and sandstone, ao that the gorges to the passea and all thi 
defiles are invisible till one is close to them, and nettrly idl the villagea are 
quite out of sight. These lower ranges are generally detached and the vfdleySp 
or dfimitj are several hundred feet below them. lie followed one of these 
daras down to its juneiion with the Kdbul. For mile after mile they 
parsed through a continuous belt of cultivation, thickly studded at every 
({uiirter of a mile with tuly-lookiug forts and showing every sign of com- 
fort and prosperity 

Ascending either hank of the stream one passed at once from fertility 
to ahsoliile barrennesH, and n few miles away from the dara it was almost 
nil] )«>hible to in.ike out its course or to truce its windings through the hills 
to the fool of the range. 

Dll the 17tli Mareh Cajit Lcnch was surveying the slopes of the 
Safed Koh in the neiglibourhood ol the Shinw^ari villnges of Maidanak 
and Girdi. from 16 to L*0 iiiilch south of liorikhab, when lie was attacked by 
the villagerb and afiei a bard fight succeeded in withdrawing his party 
and the military escort In the course of the fight CH])t. Leach was 
severely wounded by a swoid-cut in the leit arm, Lieut F. M. Barclay, who 
wub in comnuiid of the escuit of dfiih Sikhs, received a wound which 
proved mortal, and two men were killed. 

A few days afterwards an ex]K*dition under General Tytlcr was sent 
from Barikhab agaitibt the Sliliiwuris who had attacked Ca])t. Leach, Major 
Tanner and Mr. Scott aceoinpany iiig the oxjiediiion as Surveyors. Major 
Tanner visited tlie scene of the encounter and was able at a height of 
4,800 feet to see many points north and west of Jolalilbdd that he had 
never before seen, espoeially the Hindu Kush near Bamian, and the same 
range north of his position. He finds that Fardjgan is not at the foot of 
the Hindu Ktlsb, but at the foot of one of its spurs. 

Mr. Scott also accompanied General Tytlor to the attack on Deh 
Sarak, and on this expedition and that to Maidanak made a recounaissanoe 
of about 120 miles of Sliinwdri country and the neighbouring slopes of the 
finfed Koh. 

The long halt of the Army at Jelaldbdd enabled the Survey Officers 
to make the most of such opportunities as they hadfor completing the survey 
of the almost unknown oountiy around, but as a rule they were unable 
to proceed further out than the limit of a day’s ride out and in, and this 
prevented them from extending their explorations so far as they would 
have been able to do under more favourable conditions. 

During December and January the survey operations in the neighbour- 
hood of JeUUdhdd were much hindered by a persistent opaque brown hoae 
which entirely blocked the view beyond a few miles. Luckily Major 
Tanner was able to fix hil position the very morning of his aixival, other- 
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wise he would not have been able to determine the true position for several 
weeks. And this was of the more importance because Major Tanner found 
that the position assigned to Jeldlabdd on existing maps was erroneous and 
that its true position is Lat. 84^ 29", Long. 7U° 30", instead of Lat. 84° 24", 
Long. 70° 26". 

To the eastward, north of the K&bul river, Major Tanner accompanied 
an expedition through Kama into the hillj country beyond Qirdao. Kama 
is described as a thickly -inhabited alluvial tract, intersected everywhere 
by canals and studded with many fortified villages and forts. 

Major Tanner survoyod the course of the Kundr river for about 15 
miles from its junction with the Kabul river, and filled in the country to 
the north of Jolalabdd between the Kundr river and the Kabul and Lugh- 
mdn rivers, known as the Dasbt-i-Qambori, a waterless alluvial sandy 
plain, together with the hills to the north of it, to a distance of 16 to 18 
miles from Jcldlabdd. 

Major Tanner was also able to make a rough sketch of the Kundr Valley, 
filling in the names from native information. The course of the Kabul 
river, westward from Jeldldbdd beyond the Daronia Pass, was laid 
down to a short distance beyond its junction with the Lughmdn River, 
about 14 miles from Jeldldbdd, and Major Tanner found that this part of 
the country was very erroneously delineated on the old map, tho coarse of 
the Kdbul River being placed many miles too far north. 

On the occasion of the expedition to Lughmdn under General Jenkins, 
the Lughmdn river was traced by Major Tanner and Capt. Loach as far as 
Trigarhi, 20 miles from Jeldldbdd, and a fair survey was made of the 
Lughmdn Valley from the Daronta Pass to the junction of tho Alishang 
and Alingdr Rivers. A more extended sketch,^ based upon trigonometrical 
points, was also obtained of the surrounding hills and beads of the above 
river valleys and extending westward to the Bdd Pukht and Tang-i-Shaiddn 
Passes. Observations wore taken from a point 4,200 ft. on the Panchpoi 
Bange. The forces mot with no opposition, and Major Tanner says that 
the people come in crowds round bis plane-table, curious to see the English. 
He found the Tajik or Kundr language prevalent. 

Aooom])anying a column under General Maepherson, Major Tanner 
surveyed the country between Jeldldbdd and Bahram Khdn’s Fort, going 
viA the Tatung Pftss, over the end of tho Siah Koh Range, and returning 
along the foot of that range to Jeldldbdd rid the Lakki Pass. 

Previous to the advance, of the army Major Tanner surveyed and fixed 
the course of the Surkhdb River as far as Sultdnpur, with all villages and 
many forts, thus completing the survey one march on the road to Kdbul 
with all the country to the north of it as far as the Siah Koh Range. 
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On a subsequent occasion Major Tanner ii^ent to Sult&npur and sur- 
veyed a strip of the couiitiy south of the road, meeting nothing but a waste 
of stony hills and deep ravines. Low hills to the south prevented his see- 
ing the cultivated tract and villages under the Snfed Koh. It had bean 
intended that lie should survey Burnes’ old route between h'athiabad and 
Ghapriar and also that he should, if )) 08 siblo, visit and report on the bridge 
over the Surkhab river near Gandainak and also visit the old British canton- 
ment at Kdja, but unfortn nattily heavy rain stopped the work and the 
party wore obliged to return to Jehilahad. 

On the advance of the army to Qandamak, in April, Major Tanner, 
Capt. IStrahan and Mr. 8eott accompanied the Force and surveyed the road 
to Gandamak and the country north and bouth of it between the Surkhdb 
and the Safed Koh, Capt Strahan taking the northern portion and Mr. 
Scott the southern. 

In the reconnaissance to Gandamak Bridge (Safed Sang) Ma]or Tan- 
ner found that the tojjography of the old map was very inaccurate. The 
general slope of the Surkhab ib aliout 200 feet per mile and in one part 
the gradient of the plain uhich roaches to the foot of the Siah Koh was a 
great deal more, hence the unexpected bends and turns the streams make 
in a country covered with ridgob and hillocks, where the bouthem edge has 
boon upheaved in moderately late times. 

Major Tanner also made a reconnaissance to the Warn Gali Bass, over 
the Siah Koh llange, extending as tar as the watershed. The pass is easy 
but rocky. The slopes of the Siali Koh are craggy and have only sparse 
scrub for about half a mile. Unfortunately the weather at the time watf 
bad and no observations could be made to peaks to the north. 

Capt. Strahan’b particular work was the survey of the country between 
Safed Sang and the Surkh Fdl and he made a really fair survey (much 
more than a sketch or reconnaissance) of about 80 squaro miles north of 
the road up to the Surkhdb and got a good general sketch of the Siah Koh 
beyond, up to the crest of the first range. 

Capt. Strahan remarks that the name Safed Sang (white stone) had 
not been written against the camp so-called, because there is no village of 
that name, which refers to some big white stone in the river there. Tho 
nearest village is llashim Kheyl. He also remarks that the weather at 
Safed Sang at the end of April was very changeable, one day high wind 
with dust, then cold wind with rain or hail, then a hot sultry day, the 
latter being the rarest and the other two about equal. The thermometer 
rose from 86* to 96* maximum, and was about 68" minimum. 

The valley at Safed Sang is of no great width, and all the low ground 
within easy reach of camp was mapped by Capt. Strahan with very fair 
21 
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aeooraoy and detail. From four atationa round about he waa able to fix al- 
^noat every prominent point in the Saf ed Ebh and Siah Eoh and alao in the 
Zarhaoha range some 26 miles to the west. 

As soon as he heard that the troops were likely to return to India, 
Oapt. Straban sent Mr. Scott to the Safed Eoh with instructions to get in 
all the sources of the Surkhdb as far as possible, and to fill in all up to that 
river south of the road which will form the limit of the Survey. He him- 
self started for the Siah Eoh and did two days* good work from two peaks 
from which he had a most extended view. From the first he could see 
beyond Kdbul and the Hindu Kfish, somewhere near the Ehevak Pass, but 
the high peaks there and about Eohistin and Panjshir were cloudy. From 
the second peak he oou)d not see in the Edbul direction, but picked up 
some peaks on the Hindu Edsh and got second rays to two peaks in 
Edfiristdn, somewhere about the sources of the Alishang and Alingdr rivers. 
He intended to have visited a third peak but was ordered to go with Capt. 
Stewart of the Guides, to Ali Ehoyl by the Lakarai Pass over the Safed 
Eoh. This attempt unfortunately failed. 

Mr. Scott got to the top of the Sikardm Peak, on the Safed Eoh 
(16,622 feet), and did a great deal of good work, observing to one solitary 
peak in the Hindu Efish in a part of the range unseen by any of the sur- 
veyors before, as it was hidden by the Edfiristdn hills. 

The total area actually surveyed during the progress of the operations 
of the Pesbdwar Column may be roughly estimated at about 2,600 square 
miles, a great part of which is quite new and the remainder correction of 
the old, incorrect and imperfect surveys. Besides the above 1,100 square 
miles were sketched from native information by Mr. G. B. Scott. It has 
all been mapped and published on the scale of 4 miles to an inch. 

During his stay at JeldUiibdd, Major Tanner took the opportunity of 
studying many points of interest connected with the numerous antiquities 
in the vicinity and the languages of the people, chiefly of the E&firs. 

At Hdda, about five miles south of Jel&ldbad, he came across a splendid 
subterraneous palace of the old Edfir kings, known as the Pelace of Oda, 
Hoda or Hodd Rdjd, and had it excavated, finding several beautiful jdaster 
heads and fragmenta 

He made some study of the language spoken north of the Sdhul river, 
through Eunir, Lughmdn, Eohistdn He says it has a most perfect 
grammar and is an Aryan language, he thinks very old and pun, and allied 
to that of the EAfirs, which he finds to be also Aryan and not Tunmiaii. 
He had the names of several tribes of Edfirs, vk. Sdna, Wdma, Eanidwir, 
Bttkiwdma, Muliarwdma, Shinogur, Ealiagal, Waigal and Nisbigam. Each 
tribe is said to have a sepunte language. 

la the course of one of his excursions up the Siah Eoh he collected 
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qMOtmeni of five kinds of pines. Of these the Ohilgosa (edible pine) gro^ 
at from 7000 to 9000 feet ; the Deodar from 7,500 to 10,500 ; the Palodl 
from about 9,000 to 12,500. A pine with small berries like an ar5of t>i$m 
grows above the deodars. 

Major Tanner had all along been most anxious to avail himself of the 
rare opportunity which offered for exploring the interesting and almost 
unknown oounbry of Kdfiristan, and after a great many difficulties was able 
to make a start in that direction with the aid of the Chdgani Chief, Arfm 
Khdn, with whom he had an interview at Jelil&b&d through the instru* 
mentality of Mir Ahmed Khin, of Shewa in Kundr, and Shaik Hussain 
Khdn, also of Kundr. He describes Aziin Ehdn as a handsome, pleasant 
looking man, of ruddy countenance, ratlior short, but as strong as Hercules* 
His followers also had soft pleasant faces. The chief presented him with 
honey, horns and cheese, and Major Tanner gave him presents of 
sweetmeats in return ; after receiving these the chief held out his 
hand and protested a lifelong friendship, declaring that his country and 
towns were open to Major Tanner at all times. He promised to take him 
all over Kohistdn and to the gates of Edfiristdn. 

Notwithstanding the very disturbed state of the country north of the 
Kdbul river, and its being in a state of anarchy, in which every man's hand 
was against his neighbour, Major Tanner started from Jeldldbdd on the 
evening of the 15th May, disguised as a Kdbuli, with six of Ahmed Khdn’s 
men and two of his own. After a little difficulty at the ferry over the 
SAbul river, they crossed the plain of Besud and entered the Faikoh Tangi 
Fkss. They walked quickly through the beautiful plain of the Kundr 
YaHlaj and reached Ahmed Ehdn’s Fort at Shewa, where he was well 
received by the owner. Hardly had they entered the Fort, which is really 
a walled village containing not only Ahmed Ehdn’s houses but those of 
his retainers and friends as well, than there was a great disturbance and 
firing of shots caused by the discovery of people coming down on the 
ripening crops, but they were beaten off. The next day passed quietly. 
Major Tanner had arranged with the Ghdgani Chief Azim Ehdn to meet him 
at Shewa and the chief had been with Ahmed Ehdn some days, but deferred 
stsrtiDg owing to the disturbed state of the country. On the next mom* 
ing, at dawn, a large party of Ahmed Ehdn's enemies, hearing of Major 
Tanner's arrival and of that of their enemy Azim Khan, attempted to siir« 
pvise tiie Fort, but Mir Ahmed Ehdn having been informed beforehand of 
their intentions had taken precautions and they were driven off with the 
ksi of three men* 

Major Tvmer took advant^^e of the defeat of these hosUle (dens to 
asalie a start before they could ooUeot again and, all arrangeumts bofaff 



170 J. WaterbouBe — Swrvfy Operatiom in Afphdnuidn [No, 8, 

OQmplete, he set off in the evening with five Chfiganis, three of his own 
men and Azim Kh^n. The greater part of the road led along the bank of 
the Kundr river, which they left at Isldmpur, and then commenced the 
ascent of the Hloping terraces near the hUls. 

When near Budioli, being apprehensive of meeting enemies of Azim 
Kh&n and Ahmed Ehdn, as they had been all along the route, they made 
straight up the face of the hill near that town. Tiiese hills are absolutely dead 
and barren, but at about 800 feet they found tufts of grass and at 1000 feet 
a scrubby bush. In the morning they went down to the bottom of the 
range they had been climbing all night and then ascended another ridge, 
the hills changing in appearance as they climbed ; at first a bush or a tree, 
then a wild olive, and, after going up some 1,500 feet, some green grass and 
a bush that bore some ploasant-tastliig edible berries. The crest of this 
ridge was nearly 1,800 feet from the liase and after proceeding along it for 
about an hour they reached one of Azim Khdii’s hamlets and rested there. 
The hills around were steep and craggy and supported stunted oak, wild 
olive &c., and at the rude huts there were clusters of date trees. 

Major Tanner remarks that these are the only date trees ho has soon 
so high as 4,500 feet, except those which grow at some places on the high- 
•st orags of the Western Ghauts ; but while on the Ghaut the fruit ripens 
about May, those trees showed no signs of buds oven in that month. 

Starting again, they followed the valley which rapidly ascended till 
thoy made the crest at 5,800 feet, and there they looked down on to Shdldt, 
about 1000 feet below them, and near the upper end of a narrow but high- 
ly cultivated valley. Shdldt was reached at sunset, and Azim Khdn advised 
Major Tanner to pass himself off as a Khdn from Kabul travelling to see 
the country, for the village was inhabited partly by his men and partly by^ 
another tribe. His Kdbuli disguise had been hateful to him all along, but 
be was glad of it now because the people in a friendly sort of way came and 
sat down and moved about among the party at their pleasure. He was 
given food, a chupaiti and a piece of cheese, but was too much fatigued to 
eat much. After a good sleep they went off early in the morning and 
ascended the pleasant valley of Shdldt. Oaks and olives clothed the sides 
of the hills and oarefully-terraoed fields were ranged along the sides of the 
■treams. The notes of parrots, blackbirds and cuckoos were heard and little 
birds twittered in the branches. Thoy crested the head of the valley at 
7,800 feet and a noble view was before them. On one ride Ednd and its 
pine-dad spurs and white rounded snow crests, and on the other the itttndr 
valley, and beyond it the Bajour and Momund Hills. Bdow these were 
the terraoes of Aret and just above them the chief town of that name, just 
(longing to the rides of a steep spur. Besides the chief town were smdiee 
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ones in different parts of the Talley. STery poseible spot waa terraoed» and 
there did not seem room for another acre of cultivation in the neighbour* 
hood. 

They had a descent of over 2000 feet, and at 5,200 reached the heauti* 
ful mountain torrent that waters the cultivation. Crossing it by a wooden 
bridge, they passed under groves of walnuts and idong the edge of delight* 
ful terraces of waving wheat. There was foaming and rushing water every- 
where, and creepers and fornb grew in the crevices of the rocks, and on the 
flatter parts of the craggy spurs grew oaks and wild olive. Houses built 
partly of wood and partly of stone, with flat roofs and carved supporting 
posts and bearers, were situated here and there, sometimes in groups and 
somctimch singly on the most exposed positions. The chief Azim Khdn 
conducted Major Tanner to a house some 200 feet above the stream and 
about half a mile from the chief town. Up the vslloy, looking past walnut 
groves, terraces and hamlets, he could just see the round snow peaks of 
Kdud, rising out of the black pine forests that clothe the mountains from 
7000 to about 11,000 feet. Below were groves, scattered houses and the 
roaring torrent fed by the snows of Kdnd. hVom all he could gather this 
collection of villages does not much differ from those of the KAfirs who 
build partly of wood and partly of stone. 

Major Tanner says of the principal village that tho houses ore piled 
one above another, and every beam, doorway and shutter carved in a most 
elaborate manner. Tho designs are crude, it is true, but such a mass of 
carving he bad never before seen anywhere. 

In the principal town there are many hundred houses, and in the whole 
group he was told there were 1000, and this cannot be over the mark. 

Major Tanner’s arrival caused a disturbance on the part of the inhabi- 
tants which was only put down by the Chief’s authority. He is all power- 
ful and his word appears to be law. 

In Aret, the largest Ohdgani colony, there is no 6antya, so that the 
people have to take their goods two days’ journey before they can find a 
msrket. 

Major Tanner found Gbdganistdn more extensive than he had been 
given to understmid it was. What the number of the tribe may be Azim 
kh&n oould not say, but in the valley of Aret alone, there must 1^ at least 
6000 and they have many villages, or rather the heads of many valleys^ 
the lower portions of which are inhabited chiefly by the Bafis, the heredi- 
tary enemies of the Ghdganis. The Safis are Afghans and the Ohdganis 
in Major Tanner's opinion are converted K&firs. He liked the Ghd^inis f 
they area quiet set, said to be faithful to their masters and true to their 
engagessents. They are brave and well-disposed towards the Englidi and, 
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ICijor Tannffi* thinks, would probably oiSar a good field for veoniiting 
aamget a hardy race who have no i^pathy with the Afghina. 

Major Tanner eays that Aaim Khib’e wife and children moved aibont 
^ong them, and did their household duties without any shamefaoedneas. 
As they came up the valley, all the women greeted the Mdlik with a smile, 
and conversed without restraint. The young women have very handsome 
features, and some are very pretty hut much disfigured by dirt. 

A few days after Major Tanner's arrival in Aret, he had a bad attack 
of fever, which he got over and, though weak, made ell arrangements for 
a final advance, when he had a second and very severe attack to which he 
nearly suooumbed and which compelled him, most unfortunately, to aban- 
don his design and return to JeldUbid. 

After an appeal to Azim Ehin's ‘ friendship’, he was allowed to leave 
and was carried off between two poles to Jinjapur, about two days' journey 
By the kindness of the Jinjapur Mdlik he was safely conducted by the 
MAlik’s two sons and a large armed party, through a hostile country to 
the mouth of the Dar-i-nur, and eventually he reached Ahmed Khdn's Fort 
at Shewa where he was safe, though the Fort was attacked immediately 
after his arrival by an armed party they had met on the road when going 
down the Dar-i-nur. 

From Bhewa he went down the Kun&r river to Jeldlsbdd on a raft. 

The untoward failure of this expedition is much to be regretted as 
Major Tanner would undoubtedly have been able to throw much light upon 
this little known country had he been able to carry out his plans. 
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To the coal-miner, or to the mere geological snrvcjor, tho exact corre- 
lation of tho rocks in different parts of the world is of little importance. 
Little does tho mine-owner reck of whether his coal does or does not be^ 
long to the carboniferous era so long as it is saleable at a profit, nor need 
the geologist, asked to survey and report on a coalfield, trouble his head 
about this ; but, to one who would unravel the physios or the histoxy of 
the earthy the solution of this problem may well be of paramount impoiv 
tanoe, though unfortunately often impossible of attainment; genemllj, 
pne might almost say always, ho has to depend on fossils, but the answers 
these give are often oontra^otoiy or Delphic in their obscurity ; at no 
time they be too literally interpreted, but, like the cutoherfy 

gong in an station, must bo made the most of as the only 

availablft MCbstitnte for a more accurate timepiece. But just as in 
this city where there are many thousand timepieces of various desorip- 
tiTT^uf whioh probably no two keep identical time, every day the tiae^ 
badWOa and the signal gun is fired to let all who may be ocmoenied 
hn/am flmt it is one o’clock; so in the past time-signals hare been given 
tbmigMub the earth, by which we can detennisie the ooniempoMuieity 
oflhestsatainwhiohthmrrecKxrdohaive^ Of tine ngtozd 

aH^faeawide spiaad ghvsU epodh oempmaHe to Ouitvfldch hatha 

» 
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rooeni post luui aSeoted both homispherei of the globe, bat, as there is 
veoson to believe that sooh have ooconed at vorioas periods in the 
hiitoiy of the earth, we are dependent on the otherwise less ooonrate 
palnontologioal evidence for detennining whether the strata shewing 
signs of glacial action can have been deposited at the same period or 
mast belong to widely separated geological epochs. 

Thm can be no doubt that of all forms of palaeontological evidence 
the most trustworthy is that afforded by the marine mollusoa. Inha- 
biting as they do an element of more uniform temperature, and of 
which every part is in oontinuous if circuitous connection with the rest, 
it is but natural that they should be more uniform in character than the 
fauna of the land, while the simplicity of their structure, greater than 
that found among vertebrates or higher invertebrates, renders them less 
liable to change through alteration of the conditions under which they 
live. On the other hand, this very stability of organism renders them 
useless for the exact correlation of strata far separated from each other ; 
for mere determination of homotaxy, even did this exist in the sense in 
which the term was originally intended to bear, would be but of little value 
to the physical geobgist, to whom the terms ' Jurassic ’ or * Carbonifer- 
ous,’ if determined merely on palsBontologioal grounds, are as meaningless, 
for determination of datos in tbe history of the earth, as the analogous 
terms * Stone Age’ and ’BronseAge’ are for determining periods in 
the history of the human race. 

But, if the evidence afforded hy marine mollusoa is not sufficiently 
aoenxate and trustworthy, how muoh more is this true of that afforded 
hy the teirastrial fauna and flora. True, the duration of the existenoe of 
a speoias of oyoad, conifer, and, possibly, even a fern may be shorter on 
the average than that of a speoies of mollusc, and to this extent it may 
be a more aoouiate index of oontomporaneity ; hut it is oomparaiively 
seldom that ideutioal speoies are found in far separated d^K>sitB,aiid 
pdflMmtokgisti have consequently to depend mainly cm what are called 
* allied qMaios.* Now the bard parts of animals, which in almost every 
caes are all that are preserved to us, give, for the most peri, a very 
true and real indication of the affinity of the anime) to which they 
belonged, while, from the leaf of a tree or the irpn d g e ne iiHy baaean 
or with the fmetifloation obliterated in fossiHeatioii -<l a fern, Uttto or 
nothing can be gleaned of therelationihip of tbe plant to which B|nigtp 
aally behmgad ; thus no one would doubt that two s^CilsienB 
tola or Ammonite, dedared by a oompetent pnlmmiakigiet to behnag to 
the same speoiei^ wonkh we couU reemvar their ooft per^ stiU pnafvu to 
beloag to the saine or vaiy oloedy alUad apeaies, whil^ on the other 
am haaaktely been inleriBed, ty a p e l n rdia ti ni s t iHtone com p e l 
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OMn doabti that tha Indian and Anatnlkn fortsi of Hie oriatnttM 
tfloMc^^art# hrwfwiama, long believed to belong to tbe aame q^oi«a> 
differ ao widely in their fructifioation that it is doubtful whether they 
can be inolnded in the same family, and that they mut certainly belong 
to different genera.* 

As an matanoe of uncertainty of palceontologioal evidenoe, I need only 
qnote tbe well-known case of tbe ITmia and Katrol beds of where 

beds containing a flora with a well-marked Lower Oolite ImKi oveilie 
other beds in which the fauna is equally distinctly Upper Oolite in type ); 
another caso that might be quoted is that of the Rajmahal and Damnda 
floias ; in the Bajmahal flora, there are, out of 47 speciest in all, 26 whioh 
are identical with or allied to} European speoies : of these, fifteen are 
represented in the Rhoatic beds of Europe, one species being havdly 
distinguishable from the Enropoan form: seven are represented by 
PalflsoBoio species, two belonging to an ezolusively Palsoioio genus 
(SretHopterm), while another (Macrotfefdopteris lata) iB,/mDr. Feistmain- 
tel’s own admission, so like the Permian Toantopferie ahnormie as to be 
almost andistingmshable : two species only are allied to Liaasio farms, 
and of those one is also represented in the Khietio : five speoies are re» 
presented in the Lower Oolite of Europe, two by identical forms, while, of 
the other three, one is also related to a Carboniferons, and the otther 
two to Rhmtio, speoies. From this, an impartial observer would be in- 
' elined to place tbe flora as oertainly not later than Blurtio, but, as on this 
point the talented palsBontologist of the Geological Survey has expressed 
a veiy positive opinion that the flora is Liaasio in &oie 0 , 1 must perloroe 

* FehMBfcologia Indioa, Fossil Flora of the Lower Gondwanaa, ToL HI, p. lOt 
1 m this oonaeotioii, 1 may qnote Dr. Feistmantel as follows t— after aotiiig the difleroBM 
lathe fmotifioation of the two forms, he adds * so that 1 would be quite Justified ia 
phqiag these ia a separate genus altogether and thus diapoaiag of the difltoolty la 
dstsrmiaftig the age of our Damnda series owing to the correlation of tho ladlaa 
AartraUaa speoies.'' An easyway of * disposing of the difficulty' forsooth, bat My 
e ai lls agae oaa hardly have petoeived the full foroeof these words when he penael 
th e w i fes^esreied to their legitimate oonolnsion, they out away the ground on whldh 
sisae palssohotaniats can base their claim for the eoosptanee of f oasil rtnrts qi a 
SUMS of oomlating distant deposits. The lesson to be lasrnt ie xathir that tbs 
• wtdN adoas of even the ablest palmobotaaists must, owing to the astme of ffivs 
SMAmIiI they hstfe to work with, he rsoelved with oantion, and that genetio and qpstMs 
nsfPIWi of Issstt pbn t s do not neoetaarby represent any real affiatty, sad ibat lasoMd 
oortO IN||ptlsr and ia saest oasai tlm foraier ase auBMs Bsardly and aolhlagawsit 

t Hose aadofaMwhsr^onept whera the revsrsakdislfaetly itatiAr 0 a|| « [|y 
■ i lawrt o lim ' ioi llMti to Dr. 0. Faistmaiitel's writhiii ia the puldisatiM <tlM 

$ 1 tii, i« Mm mam aim aa 
HriUMthMtMMtfttM. ' .ni i a«|n g | |i* imm mami owiallwi wWi IMi «iMli 



m 


B. D« Oldhaiki — Some Bou^h Notuf&r the [No. % 

bow to bis opinion, a feat I can the more easily perform that the exact 
determination of the a^^e of the BajmahaJ series is irreleyant to my 
present pnxpose, this being merely to point out that the flora, judged by 
European standards, is of an extremely heterogeneous oharaoter. 

Turning now to the Damudas, we find that, out of a total 63 species, 
only twenty shew any affinity to European forms : of these, six are repre- 
sented hj^lustic species, two of which are identical in Europe and in 
India : eiPit are represented in Jurassic beds, one being identical with a 
species from the Yorkshire Oolite, and two liave their nearest allies among 
hving forms : while, of those which are related to species older than the 
Bhastic, two are represented in the Permian, and two only are repre- 
sented by allied species in the Trias. The flora of the Damudas is thus 
seen to be as heterogeneous in its character as that of the Bajmohals and, 
like that of the latter, would naturally be attributed to a Bhostic age, yet 
the two series are not merely separated by a break in the stratification, W 
the two floras are so contrasted in their characters that, whereas the 
Damuda flora is almost exclusively composed of ferns, that of the Baj- 
mslials is markedly the preponderance of cycads, and, of all the Bajma- 
hal spodes, three only are represented in the Damudas and those by 
** alliftd spedes/' Those beds have been classed by Dr. Feistmantel as 
TdMdo, and the probabilities in favour of their being contemporaneous 
in the Trias of Europe are about the same as those in favour of a Liassio 
age for the Bajmahals or a Bhietic ago for either of the two, but this 
is all that can safely be said. 

Turning now to the Kach flora, which, whether we judge from the 
assodatedr marine fauna or from the flora itself, is of Oolitio age, we 
find, out of a total of 27 (excluding Alges) species, 18 are represented by 
identical or allied species in Europe, four are identical with European 
Oolitio species, of which, however, one ranges down to the Bhetic, nine 
more forms are related to European Oolitio species, while fonr only are 
reluted to species older than the Oolite and in two oases at least the re- 
lationship is not very close ; we have here, then, a much closer relation 
with n definite European flora than is the case with the Damuda and 
beds, and this, as I shall presently shew, is of oondderable im- 
podsuioe in unravelling the history of the Gondwana age. * 

In Australia, there is a series of plant-bearing beds whose flora shews 
many affinities with that of the Indian Gondwanas, but which range ermt 
a more extensive period of time, and are marked, both at their ugper and 
■t tih^ lower limits, by the ase ooint ion of the plants with marine fossiU.* 

n OoaT* priadpaHy Bev. W. B. Clarke, Remirka cm the Befflnieiitttj fomia- 
tioimof BewBoiiftkWaks,4lh«dl|iai^aadDr.0.rdsln^^ 
ljM(4waBdlx). 


in Pakwekffaphfea 
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At the heee of the series, are beds whose marine fauna indiaates a 
Devonian age ; above these, come beds which contain a flora consisting 
principally of such genera as Lepidodendrofit Bhaoopterie^ and 
among which occurs a single species of Ghssopteru* Above these, btit 
stiU below beds m which a manno fauna of Carboniferous type is founds 
there is a flora which, judged by European standards, is Mezosoio in 
f^ies. At the top of the Newcastle series, to which the bede Just mea^ 
tinned belong, a more abundant flora is found, which presents' many 
lationships to that of our Indjan Daniudas : in both, Olo88opteri§ is a do* 
minant type, both contain the Glosiopterih browniana and two other 
species allied to Damuda forms : SpfunopteriSy which in the New- 
castle beds IS represented by six B])ocio8, is only represented in the 
Damudas by one (8. polymorplta^ Fstm ), which, however, is said to be 
more closely alhod to the Australian S. alata than to any European 
form : the only species of VhjUotht^m is allied to the Damuda P, ind^^ 
and the common occurrenc'c of Ff rtehrana in both is another link. That 
this relationship is not so (dose as was at one time beheved, I readily 
admit, hut nevertheless the relationship is real, and, though it may be 
presumptuous to expn^ss an opinion at vanance with that of the 
talented paleontologist of the Geological Survey of India, T must say 
that to mo the relationship seems far closer than that which 
the Damudas to the Trios of Europe. 

Above the Newcastle beds, come the Hawskbuiy beds, which have 
yielded but iwo species of ferns, one of which (Splieiwpferu alata, Bgt.), 
however, pp allied to a Damuda species. Above the Hawksbury, oome 
the 'Wianamatta beds, which have yielded six species of plants, no 
less than three of which are allied to Damuda forms. 

It ia thus evidently impossible to correlate, on palieontologioal 
gronnda alone, these beds directly with any of our Indian horizons, bat, 
like the Indian Talchirs, the Hawksbury bods contain certain beds of fine 
olay through which boulders of all sizes are scattered promiecnonsly in 
a manner that can only be attributed to the agency of floating ice. In 
Victoria, there are beds which similarly indicate the existence al a sefvm 
oUmate at the time of their deposition, and these — ^the Bacchus Marsh beds 
*-*have yielded three species of OangamoptertB, of which one is 
trith, and the other two are olosely allied to, Talohir speries. The Baodmit 
Harsh beds have not yielded a single species common to thernsrivesasA 
to the Bjawksbniy be^ but this is of little importance, as it is impossibla 
to sofipose that the entire flora of the Bacohiis Manb period 

* tlisM Is soBf doeM attsehipg to the pomctoeis of this stotomsat*, ^ 
OloMfv«iritwss<ditoliiedf^ PMMiblytewBaBeiiietosito 

cl hsto than the others. 



lift B. D. OldhuA— BofPM B(mgh Notnfor the [No. S, 

ei thm tpeoieB of {kmgamepterUf or that of tlie Hawksinuy period to 
hm been limited to two epeoier of feme. But, if not diieotlj referable 
“ io the same epoch by their contained foBsilg, there can be no doubt that 
th^ are on the same horison, for, in the nppermost beds of the Newcastle 
eeries, two species of Oangcmopteria are fonnd, one identical with» and the 
other allied tp, species from the Bacchus Marsh sandstones of Victoria, 
while the beds above the Hawkabary series in New South Wales can be 
correlated with those which overlie the Bacchus Marsh beds in Victoria 
by the occurrence of Peoopteria auitralia, Morr. and TcanepUria dadntreeit 
MoOoy in both. The presence of beds indicating glacial action in 
both and the absence of similar beds in the associated strata further 
prove their absolute contemporaneity ; and by an extension of the same 
reasoning we may assign the Talchirs of India to the same glacial epoch. 

The paheontological relations of the Gbndwanas with the Karoo and 
Uitenhage series of South Africa are much simpler than with the Anstia- 
lian formations. From the upper part of the Karoo beds, which nncon- 
formably overlie strata containing an Upper Palieosoic fauna, a limited flora 
of but five apedea has been obtained. Of these five, one is OloBsopieris brow- 
manot another, Dictyopteria f aimplex^ Tate, is, according to Dr. Feist- 
mantel, allied to Qloaaopteria damudioay Fstm., and Buhidgea mackayi is, 
on the same authority, probably a Qwngamopteria ; in addition to these, Tate 
gives a species of Phyllotheca^ but the identification is doubted by Dr. 
Feiatmantel.* Associated with these, there is an abundant and pe^iar 
Bisptilian fauna with Dioynodon as a dominant type, a genus not known 
elsewhere, except from the Panchot subdivision of the Damuda in India. 
In the overlying Uitenhage series, there is a flora consisting of eleven 
determinable species ; of these one species of ferns is also found in the 
Bajmahals, while two, and possibly three, species of ferns and one conifer 
aire closely allied to Bajmahal forms.f These Uitenhage plants are 
assooiated with beds containing an Oolitic marine fauna. The palasonto- 
logy of these beds sufficiently indicates a pandlelism with the Gkmd- 
wanas, in confirmation of this, we find, at the base of the Karoo 
aeries, an undisputably glacial boulder bed,]: which we diall be justified 
in assigning to the same epoch as those of the Talchirs in India and of 
the Hawksbniy and Bacchus Marsh beds in Anstralia. 

Viewing these oiroumstanoes, there can, I think, be no donbt that 
glacial honlder olays of Africa, India, and Anstralia ie]»esent)|ris 
and the same epoch in the histoiy of the earth and are, ae strictly aa^ 
word can be apfdied, of contemporaneous, if not ahsolntely ooevul, ottgia. 

• Q. 9, 0. Bn xxm, 140, P s l esw t sy rspt iee, 1878, p. lU. 

t Q.’ 0. 8.. XXI^,^140. 

t Q.a. Q. 8., zxyn. 88aiifi688. 
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And forihert as in every oase the pakaontobgioal evidence indieeftae thii 
these glacial beds are of late Paleoaoio or early Secondary age» I t hin pg 
it ifl probable that, as has been suggested by Mr. H. F. BlanlDfd^ thifjr 
are of the same age as the Permian bonlder clays of Enrope.* 

Having thus obtained a common era in the geological histoiy cf 
these three countries (India, Africa, and Australia), we are able to examine 
their history in an mtelligent manner. The first thing noticeable is that, 
in Australia, at a period corresponding &urly to the Devonian, both the 
fauna and the flora were, judged by European standards, of a Palmoaoic 
tyfie. Later on. probably lu Lower Garboiiiferons times, there appean^ 
among species of Lcpidodmdton, and Oalamiiee, which, in 

Karojie, are found m rocks of Carboniferous age, a single species of 
OloBHiYpleria^ the forerunner of a newer flora destined to supplant the 
older forma. In the Newcastle (Upper Garboniferons) beds, this flora has 
completely ousted the older forms, and, os 1 have already noticed, shews 
considerable relationship to tliai of the Damudas in India. Yet, if the 
Talohirs and the B''.Gchus Marsh beds ore really of contemporaneoua 
origin as was first suggested by Dr Feistmantel, and if the Baochns 
Marsh and Hawskbnry beds are also contemporaneous (and the presenoe 
of traces of glacial action in all three is at least presumptive evidenoe 
in flavour of this conclusiou), the Damudas must be of very much later 
date than the Newcastle beds, and we have to explain why it is thait 
the Newcastle flora loft Australia when it did, and why it or its deseen^ 
dants lingered on in India, and, as 1 propose to shew, spread over whidi 
is now the Old World producing important modifications in its flora. 

It is possible to suppose that the Newcastle flora required a mam 
—though from internal evidence one would rather look upon it aa 
eating a cool temperate — climate ; that, on the advent of more severe eon* 
ditiems, it migrated towards the Equator and remained there, not Mns^ 
through a period of extreme severity, but through a further period, when 
the climate was cooler than it had been during the deposition of the 
Newcaatle beds, and during which a floxa more suited to the 
flourished in Australia. But there are so many objections to this hypo- 
thesia that it can hardly be tenable, and, however wild my altfmative 
l^pothesis may be fhought, I hope to prove that it is really the mesa 
pfohahle of the two. 

la first fJaoe, we have to account for the prevalenoe of ghffiil 
eead it io n s at a low level in India even within the tropios. ThispeiaMfl 
yanlleled daring the last glacial period, for evea the etm yri e a el the 
MweeiielOdegieeihigmd the tropiei and 8,<K)0flM4 time 

* this — telstkn sf theln^Mi. Afirio«ii,SBd XnrasasnlMiddv^&kMi^^ 

XXl,p.fllA 
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t]f the sea» while the Petwar wae certainly not lera eloTated during the 
glacial period than it ia now Further, the glacial deposits in India are 
far better developed, and, to judge from the deacriptionB, must be &ur 
thicker and represent a much longer period of time daring which the 
climate was severe than those in Australia. Yet the glacial deposits of 
New South Wales are 10° further from the Equator than the Indian, so 
that, if we might shift the Equator some 10° farther south between India 
and Australia, observed facts would be more in accordance with what 
one would expect than can be the case if we are compelled to assume 
the Equator fixed throughout all tune 

But, if we tiy to compare the facts observed in Australia and Africa, 
we are landed m a still greater difficulty, for, lying as they do on about the 
same parallel of South Latitudo, the glacial beds arc more strongly de- 
veloped in Africa even than in India , and, as we can hardly suppose the 
greater seventy of rlimato to bo due to altitude, it must have been due to 
latitudo, to obtaiu which we must aupposu that that portion of the Earth’s 
Omst which now forms South Afnca then lay in a higher latitude than that 
which is now Australia ; in other words, the comparison of the Permian (P) 
glacial beds of Afnca and Australia, as in the case of Australia and India, 
pointa to the oonolusion, either that there has been a change m the position 
of the axis of revolution of the earth, or, what is more probable, that the 
onist of the earth then occupied a position relative to the central nnolens 
different from that which it now does An experiment with a globe will 
ehew that the relations of India, Australia, and Afnca indicated above, vis., 
that Central India was in a higher latitude than New South Wales and 
South Africa in a higher latitude than either, are best satisfied by taking 
the Equator between India and Australia, but nearer the latter thsii is now 
thd oase, and thence through a point lying between the Cape of Good Hope 
and the South Pole in not less than 70° of South Latitude ; a disposition 
which would bring some point in Central Africa over one of the poles. 

Turning now from these physical and climatic arguments to those 
^srivable from palssontology, I hope to shew that they lead to the same 
melusions. 

1 have already referred to the fact that the Damuda and 
ffmi of India shew affinities with those of almost every division of the 
ICesosoio era in Europe, and I would now draw attention to the fpot that 
those speoies which are related to upper Seoondaiy forms in Zhmqpe 
belong veiy laigely to ^rpea whioh first appear in Hue Palmoioio beds 
of Australia. Foremost among these, of oourae, era Qhmoptme^ JPhflh* 
ikeeth end VMahrorta ; not known in Bnropa before duraasio timea, theae 
were eartainly living in Australia at the oommenoement of the Oaiboiii- 
lamoa npaeh. FeeqptmUf efae g a a tyi a rw, Nmff^emtkiqfeie 
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lOwwise an found in the Ifewoaatle eeriea of New South Walea^ butt in 
Europe only in Secondary beda Allowing oome of then gehein 
are purely artificial, and that the apeoieB grouped under them may tmi 
really bo allied in every case, it is on the other hand probable that 
some forms placed under distinct genera should properly be united with 
some of those grouped under the genera above mentioned, and, iwabing 
the most liberal deductum for the value or want of value of negative 
evidonoe, 1 think that there is still a very considerable weight at pto^ 
babilily, on this count alone, m favour of a newer type of vegetation 
having onginated m Australia m Falodozoio times and m the Penman 
period commenced to spread over tho rest of the world 

The explanation seems to be that, on the advent of the Glsicial 
period, the flora, which had supplanted the older types in Australia, was 
driven towards tho hquatur As the climate ameliorated, it did not 
agam retreat towards Austiaha, either because its place was taken by 
newer species, or, moro probably, because, owing to changes in the distri- 
bution of land and water, it could no longer do so, but to the north*— or 
what for convenience we may provisionally call the north,*— of th4 
Equator it lived on m what is now India and, gradually spreading over 
the hemisphere, produced a profound modification m the pre-eastiiig 
floras of what we now know as the Old World 

The flora of the Wianamatta beds, as I have explained, shews a 
certain relationship with that of the Damudas, but none with that Of the 
Newcastle beds ss far as species go , of the genera, however, three out of 
the BIX, or, if we inclnde the Hawksbuiy beds, four out of seven are 
found in the Newcastle beds The beds newer than the WiaoasDattaa 
have yielded a flora consisting of mne species belong^mg to seven general 
pt which, if we except the Phyllotheoa auitralu, only one speoieB is allied 
Id an Indi a n form, vis , Peoopteru arntraUs^ Horr. allied to P* 

Oldh. and ICotr. from the Bajmahals. We have hme a dutinot jil 

tin cloaeneaB of relationship be t w e e n the TiMiMin end Austrslian 'floras^ 
a nd, t hough, of oouzae, this might be due to the impeifeotion of the 
Mord, the probabilities are against its being entuely due to that oaaMb 
and we may aalefy oondiide that eome barrier separated the two aasMt 
by wlaehtheilinaBof India and Australia were kept i^iart aadlalbwed 
MiMBte and o o ne e quently diverging hnsB of dseoent. 

Tainiag nim Im a whik to Sonth Afrioai 1 most oonuiieiioe by ditlMtk 
^it aamyophiionthastherelatioiishi|whetwerathelndiaaaBdAidh^ 

^waaef^periode I am diranaaiBg are — 

emenasBa^ of ^1^*^^ nii n flrwrti ^ 

■ MM JSfliHiiim raiSrawQIIUlK arw^H DOhDB UBBIH. jB 

aai asraae ife A. Bb Wallara haa deahved fBoh to Im vniafltd te 
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iiBpOBaible to gisnt,* and 1 amxeadyto adimt that the foota of diatri- 
bntion of animala aa detailed by him are oonolnaiye againat the poaaibi- 
liiy of anoh a distribution of land and water, at any rate ainoe the Miocene 
period. But there is no reason to suppose that the present distribution of 
plants or animal s can throw any light on the distribution of land and water 
in late Palesozoic and early Secondaiy timos. On the other in fayour 

of the land connection, I claim, firstly, that the relationship between the 
fauna and flora of the Damudas on the one hand n.n d the Karoo beds on 
the other is far more real and close than the more * similarity of n-Tiiirml 
yegeiable productions ’ to which Mr. Wallace seems to haye considered 
it to bo confined ; secondly, that this relationship of the two floras con- 
tinued into the Uitenhage and Rajmahal series, which could hardly haye 
been the case had the two areas been as separated then as now ; and, 
thirdly, that the yery peculiar relationships and differences between the 
cretaceous faunas of Central and Southern India on the one hand and 
Arabia and South Africa on the other arc such as imperatiyely to de- 
mand the ezistenoe of a continuous barrior of dry land stretching be- 
tween India and Africa. It is needless to ezpatiato further on this point, 
for, if such a barrier existed during the Cretaceous period, any argument 
against its possibility derived from the doctrino of the permaneaoe of 
oontinenta must fall to the ground, and there remams no reason why, if 
on independant grounds its ezistenoe is shown to be probable, such a 
modification as I require may not have existed at the commencement of 
the Secondary period. That, during the deposition of the Damudas, there 
was continuous land communication with South Africa I do not suppose, 
for the very remarkable reptilian fauna, which, like the recent marsupisl 
fauna of Australia, mimicked many of the higher TnB.TnTna.l iii., points 
rather to some isolated coutinentid island which was connected with 
India, as Australia now is with Asia, by a chain of large islands separated 
narrow straits, across which the spores of ferns and the seeds of 
plants could be wafted, but which were impassable to terrestrial reptiles. * 
• But even a land connection of this sort would probably be inade- , 
quate by itself to account for the close relationship which the small frag- 
ment preserved to us of the flora of the Uitenhage period shews to that of 
the Bajmahals. For it is at least highly probable that the heat of the 
Equator would be as effectual a barrier as a broad sea, and, if the florMcf 
India and Africa had pursued independent courses of developmeut for a 
period Buffioiont for the dying out of every speries andahnost every 
genus, and for a change in the facies of the flora from one composed 
mainly of foms to one composed mainly of cycads, it is inconosivsble that 
the fleoas of the Uitenhage and Bajmahsl series should exhibit the nlftss 
« Ubnd Xdfe. p.|B6. 
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nlationahipB they do. Bnt this difficulty would not exist eould me 
suppose that what are now South Africa and India then lay on the sim 
side of the Equator ; and thus the palaeontology of these beds, as wdl all 
their petrology, points towards the conclusion that in early Seoondaai^ 
times the crust of the earth did not occupy the same position with respect 
to the axis of rotation as it now doesr 

That none of these arguments are conclusHe by themselves I ad- 
mit ; I willingly admit that the floras preserved to us represent but a 
fraction of the species that lived when the beds that have yielded our 
fossils were being deposited, but the probability is vastly agamst onfy 
those species which wore related to each other in the two countries 
being preserved, and wo may, I think, safely argue from the small sample 
preserved to the larger bulk which is lost. In the same manner, I freely 
admit that the differences in the severity of climate may have been due 
to other causes hosidoH difference of latitude, but on the average a colder 
climate indicates a higher latitude, and, when we find that, from whatever 
point wo approach this matter, wo are led towards the same conclusion, 
it seems to me that there is a veiy strong presumption in favour of its 
truth. 

I fear this paper has already extended to too great a length for 
me to examine the arguments that liavo been put forward to prove that 
any change of latitude is physically impossible, but 1 cannot oonduda 
without pointing out that what has boon proved is that no conceivable 
elevation or depression of the earth’s surface could produce an appreci- 
able alteration in the axis of rotation of the earth as a whole. But, though 
the mathematical reasoning on which this conclusion is based may be 
unassailable, it has no bearing on the question of whether changes of 
latitude may not have taken place in the past, except on the assumption 
that the earth is rigid throughout, and that the crust has no power of 
sliding over the heated if solid core, an hypothesis which has been ably 
combated by the Bev. 0. Fisher,* and which 1 hold to be inoonsktent 
with the known facts of stratigraphical geology. While, if the views 
put forward in this paper are true,— end there seems to me a very strong 
presumption in their favour, — ^the crust of the earth must in Meaosoip 
thnes have occupied a very different position with reference to the axis of 
rotation from that which it does at the present day. 

As yst the only fact which has in any materM degree attnoted the 
attenftaon of English geologists is the prevalence during the pastnf aiU 

e lin iates within what SIS now the Arctic regions; and Iqrpo tb eseshaiw been 

l>NMdisdioaiHxnmtforthis mdependent of au attemtibn of the pMstlDQi 

* Ajrfos of the Earth’s Orest potMHi; see pactloiilsify p. lEir 
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of ihe otust nlatiTO to the oentnd core of the earth; but the more ootn* 
pletelj eiLoh an hypotheais may explain the abaenoe of any tiaoe of glada* 
tion in the Palnoaoio, Beoondaiy, or Tertiiay rooks of the Arctic regiona, 
to which Baron Noxdenskjold has drawn our attention, the more irreoon- 
oileable is it with the repeated traces of glacial action that are met 
with almost within the tropics. *Tet the latter as urgently requires 
explanation as the former, and 1 have put these suggestions forward not 
from any conviction of their intrinsic truth, but because I feel that the 
rigid bonds within which mathematioianB have sought to confine geo* 
logists must be largely and materially relaxed, because I feel that evei^ 
addition to the growing pressure against these bonds is of some— even if 
but small — importance, but chiefly because I trust that I may be instru- 
mental in drawing the attention of others with greater opportunities 
and greater abilities to the solution of this problem. 

P. S.— Just a week before this paper was read Mr. W T Blanford, 
addressing the geological section of the British Association at Montreal, 
devoted the greater part of his address to the consideration of a 
sul^ect to which he has before now referred, more particularly in the 
Becords of the Gfeolog^cal Survey of India, and on which I have cursorily 
touched in the introduotoiy part of this paper ; I mean the uncevt^ 
of palnontologioal evidence in determining the exact oorrelati 
widely separated beds. Ho also refers to a report on the Stonn.ierg 
ooid-Aslds by Mr. E. J. Dunne, which I have strangely overlooked: 
Mr. Dunne mentions the existence of three species of plants in the 
Stormberg beds identical with Australian species, an identification which, 
if oorreot, greatly dmunishes, if it does not altogether annihilate, the 
value of my argument from the relationships between the African and 
Indian ear^ Seoondary floras, but this is of the less importance, as, owing 
to the known valne or want of value of negative evidence in palsonto- 
logy, little value would in any oase attach to an argument of this feind- 
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VL — Vartaiiong of BainfaU in Northern India dwring th$ Suntfot 
Period, — By A. N. Prarsok, Esq., Offioiating Meteorologiecd Report^ 
far Western India. Oomnmnieated by the PRasiDaVT. 

[Beoeived October 6th ;~Bead Noromber 6th, 1684.3 
(With PI. XI.) 

Mr. S. A. Hill, in his paper on the ** Variations of BamfitU in 
Northern India,*' published in the Indian Meteorological Memoirs^ Vol. 1| 
showed Tory clearly the opposition that exists between the Tariations of 
the winter and of the summer rainfall in Northern India during tho 
sunspot period. For tho purpose of bringing forward with greater 
clearness the main points of his investigation, he put the actual rain- 
fall totals — which, as they stood, showed considerable apparent irregu- 
larities — throngli a simple process of smoothing such as is frequently 
adopted in dealing with statistical tables ; and, by so doing, eliminated 
the apparent irregularities. But it appears to me that the unsmoothed 
results present points of interest over and above those that are presented 
by the smoothed results ; that, in fact, the apparently irregular variaiiooa 
^labsd in a very definite manner. ^ 

In the table here given, I reproduce the general means of Mr; JSiO*8 
II and IV, together with the smoothed results as he gava^jigja 
in the text. 


Variations of the Rainfall for each Tear of the Eleven Tear Oyde 
in Percentages of the Local Means. 



Winter Rainfall. 

Summer BainfaU. 
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The smoothed numbers of the above table are onrved in the aoeomp 
panying diagram (PL XI) in thick oontinnoni lines, under the namei 
^LVfinter Biunfall, A'* and ** Summer Rainfall, B/' The figures so pro- 
duced are identioal with the curves given by Mr. Hill in his paper. The 
unsmooihod numbers of the above table are in the diagram superposed in 
dotted lines upon the smoothed curves. At the bottom of the diagram, 
T have reproduced the sunspot curve as given by Mr. Hill. 

On inspecting the smoothed rainfall curves, it will be seen that the 
winter and the summer curve both agree in showing a single oscillation 
during the eleven years of the sunspot period ; but they difEer m the 
character of that oscillation, for, while the winter rainfall is at its maxi- 
mum during the year of sunspot minimum, the summer rainfall on the 
oontraiy is then at a minimum. This is the main fact pointed out in 
the paper above quoted. 

On inspecting the actual figures, however, — ^the unsmoothed num- 
bers in the above table and the dotted eurvos A and B of the dia- 
gram — ^it will be seen that, besides this eleven yearly oscillation, both 
^winter and the sum^j^p^j^infall show several variations of minor 
paHcid such JL( 3 ^ologioal suppose to be accidental^ thus the 

^ the introdr distinct maxima, one in the 2nd year of 

^^^MDtologicr' ’ ^ ^ 10th, and 

sopg*^ • minima in the drd, 8th, and 11th years ; while the summer 
Sm maxima in the 2nd, 4th, and 8th years and minima in the Srd, 
7ih, and 9th. 

It is to these minor period oscillations that I wish in this short 
paper to oaU attention. And, in order that they may present themselves 
in a more convenient form for study, I have separated them from the 
eleven yearly oscillation by the simple method of subtracting the 
smoothed numbers in the above table from the unsmoothed. The 
diSerenoes are curved in the diagram under the name ** Minor Oscilla- 
tions at A and B,’* the winter oscillations being given in dot-and-dash 
liiMS, and the summer in simple dotted lines. 

Confining attention to those ** minor osoillations ” onrves, it wi]) be 
notiosd that, in thoee yean wbiob at tbe foot of the diagram are masked 

and wbiob are yean of maximnm snnspot, the short period na gilk.. 
tknss in the winter and the summer rainfall are of the same bhaiiaoter^ 
t hs* ia to say, that when there is more winter rain there is mors sniniaer 
seim and when there is less of the one there is less of the other alsoi 
Bnl it wiU be seen thsti in those yssn which at the foot of the diegfian 
are marind— ^ and which me yean of m i n i mum ennspoi, thg shesi 
pIriM oscillatlom in the winter ninfidlan of 

in limsuiimmisdiiiaU. that when ilm winter thsnt^ 
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if Ian dtttiog tlw summer, and vice v^td. Again, in tliitse jmm widioll 
m the diagram are marked , and which immediately pnoede 
years of sunspot maximum and minimum, the order above pointed orit 
obtains only in a slight degree ; m other words, these are years of transi- 
tion 


That these facts are pnroly the result of aocidont seems very 
likely, for they ai e BU]) 2 )ortod by three other senes oi oonounsnt fscti | 
which are as follow — ^ 

Ist The plug years begin immediately after the sunspot maxima, and 
the minut yotiis begin immedintely at the sunspot mmimiim. 

2nd There are mure tniusiiion years during the slow descent of the 
sunspot curve than dnnug its rapid ascent 

3id The oscillations of both the winter and the summer rainfall are 
of greater amplitude during the wgaHvi years than dnrmg the jjosiftvs. 

With reference to the fiist of the above senes of facts, it might be 
supposed that, as the minus yeais liegin immediately at the sunspot mini- 
mum, so for perfect analogy the pine yean should begm immediately ai 
the sunspot maximum But this is by no noeessary, for the slight 

delay in the coming in of the positive well witjMhk 

slow descent of the sniispot curve ai compared wi 

The mam fact which I have pointed out in thill®®®® 
that the smaller vaiiutions of the wmter ramfall are the saijSP 
as those of the summer ramfall dnnng years of maximum sonsp 
opposite m character doling years of mimmnm sunspot, — if 
be established as a general rule, will be an important one ; for it wifl 
indicate that, whatever be the cause which produces the general opposi- 
tion in character between the eleven yearly variations of the winter and 
of the summer rainfalls, that cause operates chiefly during the yeui of 
minimum sunspot, and during three years of moiimum sunspot it opemkoo 
only in a very mmor degree, and iu two of those years (namely, 1st 
and 2nd) it probably does not operate at all By thus limiting the period 
during which the cause operates, a valuable pomt is gamed, and a due to 
a knowledge of the cause possibly afforded. 

It is also interesting to notice that not only do the miss slxrvs Ikn- 
di ssts d obtain q^%tat%vely^ but that there is also a near approsoh to # 
gn a s l i < o <H w relation between the short period osmllatioQs of ihe snataMr 
and fha irinter rainfall respeolively. The nature of this rdatioa in dm 
I havsdsiiotedes|Mwirise, asasly, m«lmlst,2nd^ 
soiupot oyde, will be seen at ooos on the 

P*®BliMjms*’onmdthsdisgiaim It wiU be oboer^ tW dm tdsi^ 

m iMdi Mam plaos in the two i 

OMus uphise^bntlsBSHly dmi 
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Im 6 OI& be ezpreised zinmericaUj the peioentege mtnfa.li m 

given m the “ Difference " columns of the above table ; when it will be 
eeen that the winter rainfall of the 2nd year was 16*8 heavier than during 
the Ist and 3rd years taken together ; while the summer minfp.11 was 
14*6 heavier. The numbers 16*3 and 14*6, which according to this me- 
thod are a measure of the excess of the winter and the summer rainfall 


respective^ during the 2nd year, approach each other sufGiciently to be 
noticeable? 


The nature of the quantitative relation during the negative y^rs, 
namely, the 7th, 8th, and 9th, will be best seen by an examination of the 
.actual rainfall of those years. This, obtained from Mr. Hill's Tables I (A 
B) and III (A and B), is as follows 



Dealing only with the mean results, the variations in each y< 
from the three years’ average are in the case of the summer and i 
iHhter ndnfaUs respectively as follows 

7th year. 6th year, 9th year. 

Winter + 2*42 — 8*80 + p*87 

Summer — 4*41 4* 8*88 — 1*41 


How the point to be noticed is that 

2*42 : 4*41 : : 8*80 : 5*88 :: 0^7 : 1*41, 

mtwmyiiBufyto; fto winter figures to be in exact paMportion t/ 
fi*53^3*84bend 0*81; but the i^yproeoh to exaotnees is snfics^) 
lo)iesMdng»aiidtoaa)n<meiii^^ there bee been m 
U iSiellMobaneeetwoikinitspvQ^^ If this prepovtieei 
.-^Miiibei^iia gone^ 


1 
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at, and inmiediaiely sncoeeding, the Bnnapot aunuBinn, an mmmoi 1 inoii 
in the winter rainfall is accompanied bj a defect of about 1*74 indiea hi 
the Bummer rainfall, and a defect of 1 inch during winter is aooomp»ni<tf 
by an ezcesa of 1*74 inch during summer. 

It 18 not my intention,* for the present at least, to seek out the full 
meaning of these facts ; indeed, it is scftrcely within my proTinoe to do 
BO, as the investigation is already in more experienced hands than mine. 
But the facts forced thcniselves on my notice, and they seemed of 
sufficient importance to justify their publication. 


Vn . — jDesenpHon of a new Lepidopteroui Iniect belonging to tho BrjqjHp 
cerou9 Genut Trabala. — By F Moobe, F. Z. 6., A. L. S. 
municated by the Natural History Secretary. 

(Beceived Angiist 26th Bead December 8rd, 1884 ) 


Trabala ibbobata, n. sp. 

$. TJpperside dark olivaceous ochreous-yellow, sparsely speckled 
with dark purple-brown scales, which are most numerously disposed 
on the exterior border, and sinuously across the inner diro of boiAi 
wings and also subbasally across the forewing, as well as on the poc» 
terior border of the forewing. Both wings with a disoal tnmsveTse 
ngng Beries of large lilaoine-grey spots, which are also thickly qieokled 
with the dark brown scales; forewing also with the posterior border 
bioidied with lilacine-gray, and with a prominent lilaoine-gmy wpab, 
wiidi dark b r o wn qwckled border, in the middle of the cell. O0ia mtke 
*Wy yeltow. 

^<nnnde slightly paler than the upperside; both wriage wUh 
aigsag qmta as above, the exterior bordew less ifarfh^ 
brown soates; a slight browinqieokled ami^ 
yiy hitidwiiig; oeU^epot indjstmct. 

?*^*®^^*^lhrighter yeflow, and taft Hl a ohMH whHe. 

HWttiBohes. 


V.B.& 
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VIII.— Phyllotliolya, a reMarkdble Genus of Mantoden from the Oriental 
Begion.—By J. Wood-Mason, Beauty Bug^erintendent, Indian Mis- 
seunif Oahutta, 

(With Plate XII.) 

Genus Phyllothblys, W.-M. 

P. A. S. B 1876, p. 176.— A. A M. N. H. 1876, 4th sor. vol. sviii, p. 607.— P. B. 
Boo. 1877, p. ZYiii. 

9. Vertex directed forwards and slij^htly upwards, strongly 
protuberant between the juztooular lobes ; the protuberance flat and 
triangular in front, behind convex and trefoil-shaped, being divided 
into three lobes, one large and median and two small, equal, and lateral ; 
the former produced at the apex mto a long, narrow, and very gradually 
tapering horn, which is expanded, together with the lobes themselves, 
in the middle line posteriorly and at the sides, into sharp foliaoeoui 
arests, and which may be rudimentary in the male ; facial shield pen- 
JHIu, about as long as broad, marked with two blunt longitudinal 
BKTand with its basal angle slightly projecting. Eyes oval, tolerably 
pOtt^ient, not narrowed as in Phyllocranui. Pronotum long and 
■leader, nearly five times aa long as its parallel-sided anterior lobe, 
very g^ually widening from its naxtowest part just behind the 
dilatation, and equally gradually increasing in height, to its base, close 
to which it bears a prominent smooth tubercle, and where it is nearly ai 
■wide as at the distinct dilatation; prostemum slightly and decreasinglj 
■oof-ehaped from the insertion of the forelegs backwards. Anterior 00 x 0 
I ftn g and ^nder, when laid back not reaching to the base of prothoraz. 
their apical lobes not divergent, but close together; tibi» half the 
iBUgiii of the femora, with only the basal 5 or 6 of the spines of the outer 
edge curved towards the margin ; femora with 8 spines on the outer 
edge and A on the disc ; four posterior legs short ; femora with geni^ 
ettlir spines and with foliaoeous lobes on the lower crest; tihim with 
their apical half inflated latero-superiorly. Axillary and anal veins 
of tegmina running one immediately after the other into the hiteaial 
ulnar vein, first ulnar vein branched; nlnar vein of wings fiAmnohed. 
Abdomoi depressed, widening more ( f ) or less ( # ) from bsso to end of 
6ih somite, the remaining somites forming a triangular figure mcie 
or leim seriated sides; the doiusl arc of its 10th somite luiPiha po d, 
|iltuiderihsnkmg,Bnbfai^^ * V 

this iateiesUng and oniions form may Ve provisHms% | (to be- 
tween thaAtrfean genua Phi^heranin and the Qrientol gmma|| e s >me H ft 
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1. PfiTtliOTHELTS WaSTWOOD!^ W.-lt., T^ TfT, 1^, 
loo. raina oUi. 

^.9. Rich dork or light nmher-hrowii of the odonr of baik Mid 
dead and rotten leaves. 

9. Vertex greatly pr^nberant; the protnberaaoe ditlded into 
three lobes, two small and hemispherical, lateral and basal, and one large, 
the median lobe of the vertex, flat, smooth, and triangular in front, bat 
convex in every direction behind, and rounded at the apex, from which it 
suddenly gives off a long, slender, and very gradually tapering almost 
linear horn ; the protuberance is marked off m front from the rest of the 
head by a transverse groove which corresponds to an imaginary straight 
line drawn tangentially to the upper surface of the eyes, and the sides 
of its median lobe and of the horn into which this is prolonged are ex- 
panded into fobacooua crests, which are turned np or rather back at 
their outer edges and, being longitudinally wrmkled on their anterior 
surface, are hence sharply marked off from the perfectly smooth primitive 
horn ; this is raiAed, in the middle line of its posterior fhoe, into a thin, 
shaip, and prumment crest, which is contmned a short distance on to the 
protuberance itself, and, owing to the forward onrvatiire of the hom, Cl , 
well as to its own decrease in height from the base upwards, henoe hlli ^ 
its free edge distmctly arched. In the male, the hom and its pMits ore 
reduced to a quite rudimontaiy condition and are folded up into^ a 
soft, flexible, and slightly asymmetrical conical process only abotii 
1 millim. in length. Faoiid shield pentagonal, fnlly as long as broad, 
with two distant and incomplete longitudinal ridges on its disc and a 
hlnitt spiniform tabeicle projecting from its basal angle. Byes xvtber 
promiiient ; not nearly so narrow as in Phyllowmia. 

Prothorax greatly elongated and slender, devoid of all traces of 
loftiaosoiis expansions ; prostomum roof-shaped dcareasingly from the 
e«tt4iigH>ii of the forelegs backwards and thickly speckled with darker; 
pvaBotam narrowing behind the dilatation and then widening again, 
canCoiiitan% increasing in height, to the base, where it is as broad 
aa at the dilatation, and where it beam in the middle Hne an elongate 
Md sRgMy bibbed smooth tubercle; with its lateral margina flnely 
dsatbalala and wilti a well-devploped supsaeoxal dilatation ; iti mal^mnok 

ptenfl riHnded, with a madiaa dorsal ridge lodged in a sMteOr 
AsfkflMriutt; Urn posterior bbe provided with a raised medka bng^tadiiml 
■^deofeMMiiigkeitt the base Isrwards lidd beoomuig stronger sggfln 
^ dOMnUen, wheia, Kke tits ridge on tlw imteriM 

b k in oshMfaa esntb^ 
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The forelegs are long and slender. The coze are triqnetroiu and 
irhen laid back do not ^laoh to the basa of the prothorax ; their inner 
face is coloured red-violet surmounted on the upper Grest by ydlowidi 
marked with 10—13 minute elongate black spots lying at the bases of as 
many minute black spinules, between which are some very much more 
minute yellowish ones. The femora are very slightly sinuous above, but 
arched below ; their outer &Mse bears one distinot oblique bar and a minute 
mottling of a darker shade of brown than the ground-colour ; their inner 
face is black, with the apex, a complete transverse bar nearer to the ungual 
groove than to the apex, and an oblong mark nearly midway between 
the ungual groove and the base on the upper half, all yellow ; tibis 
jet-black internally and below, armed on the inner edge with 14 — 15 and 
on the outer edge with 16 teeth, the basal five only of which are more 
recumbent than the rest and even they do not nearly touch the margin, 
or even one another ; the intermediate and posterior logs are short ; 
they are ridged as in Phylhcrania ; the posterior of their lower crests 
bears a foliaoeous lobe divided by an omargination into a very small 
proximal and a much larger distal portion with a rounded and nearly 
entire margin ; the tibiie have no foliaceous crests, but, in lieu thereof, 
the proximal half swollen and thickened club-like laterodorsally, as 
in one or both of the same pairs of legs in the species of the tropical 
American genus AcaniUops and its alhus. 

Organs of flight extending very little beyond the extremity of the 
abdomen, coloured. Tegmina coriaceous, opaque umber-brown anteriorly, 
posteriorly membranous and hyahno covered irregularly with brown- 
smoky spots, which tend in places to coalesce so as to form a coarse 
mottling ; anal gusset reticulate, with the membranous meshes smoky 
and the net- work obsoletoly lined with hyaline ; the stigma elongate, 
polished. Wings with the anterior margin semiopaque umber-brown, 
the apex of the anterior area distinctly brown-spotted like the corres- 
ponding part of the tegmina ; all the rest of the organs brown smoky- 
quaits-ooloured, gradually increasing in intensity from the base to the 
outer margin, and tolerably distinctly lined with hyaline on both sides 
of the transverse veinlets. 

Abdomen broad and depressed, gradually widening from its bMe 
to the end of the 4th somite, whence it widens with gieater rapidity to 
the end of the 5th, the posterior angles of which arc produced outwasds ; 
the rest of the abdomen forming a triangular mass the sides of wlikh 
are slightly jagged owing to the production of the poeterior angles of the 
dorsal arcs of the 6th and 7th somites ; the terminal dorsal are ia oreooeBU, 
ahaped, longitudinally roof-ahaped, and more than twice as broad an long. 
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The ceM are of the ordiiuuy slender oonioal form and do not reach so 

as the end of the ovipositor. 

^ . Smaller and slenderer with the cephalic horn and its orestsi 
as has been already stated, reduced to a mdimentaiy condition and 
all folded or shrivelled up together so as to form a soft and flexible 
projection no more than about a millimetre in length. 

Organs of flight almost wholly membranous and hyaline. Tegmina 
with the marginal field semiopaque brown resolved into spots at the 
apex, with a few scattered groups of areolets in the discoidal area 
and the meshes of the anal gusset faintly smoky, and with some dark 
brown linear dashes on the longitudinal veins. Wings with their 
anterior margin pale brown spotted at the apex, the rest of these organs 
being vc'ty iaintly iridescent-smoky, with obsolete double hyaline edgings 
to the transverse violets, from the base nearly to the outer margin, 
along which the smokiucss and the longitudinal veins are alike darker, 
especially in the anterior area. 

In the Teiiassenm specimen of this sox the cephalio protuberance 
is more broadly rounded at the top and less produced, and the hom 
is more rudimentary ( ? in consequence of the specimen being a dried 
one), but there is no other apparent difference between it and the Bpirit- 
specimen from Assam described above, except perhaps in the tint 
(exaggerated in fig. 1) of the wings, which is slightly deeper in the 
latter. 

Total length, 9 51, i 40 ; height of head, from free margin of 
labmm to apex of hom, S 14, ^ 4*5, breadth of head botwoon che eyes, 

9 4*5, g 3*75, length of born, from a straight line drawn tangentially 
to the upper surface of the eyes, ? 10, g 1*5 ; length of antennm, 9 
22, g 22 ; length of pronotura, 9 22, g 14*5, of its anterior lobe, 9 5, 
g 8*3, of its posterior lobo, 9 17, g 11*2, breadth of pronotum at alipm- 
coxai dilatation, 9 3*5, g 2*75 ; length of fore-coxa 9 13, g 9, femnr, 

9 14*5, g 10, tibia, 9 8,^ 5*5, intermediate femnr, 9 5*5, g 4*5, tibia* 

9 5, g 4, posterior femur 9 7*5, g 6, tibia 9 7, g 5*5 ; length of t^ 
mina 9 27, g 27, breadth across middle 9 6*5, g 6 millims. 

Hab . — 2 9 and 1 9 nymph, Sibs&gar, Assam (fif. E. Peal)^ 1 g* 
Bnia, Bhutan {Dr, Lewis Cameron), and 1 g Moolai, Upper Tenasserim 
(Ifett Bam) in Indian Museum, Oalcutta. A fine female is presexved 
in the British (Katnnd Histoiy) Mnsenm, South Kengsington, LondmL 

2. Phtblothelts paeadoxum, n. op,, PL XU, Fig. 8. 

g nymph. Nearly allied to tiie preceding, whidi it olosdy resim. 
Mss in the lelative prt^ortions of its parts and in every detail of aohpr 
sod o msm en t ati o n, but from the same sex of which it diffsvs la the 
ponsarion of a fslfy developed oephalio hom and from the oppodte sex 
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in ih» form of thia horn, whioh is slanderer, mnbh more thinly folin- 
oeona, and jagged, instead of entire, on the edges, so as to resemble a 
very narrow pinnately-cloft leaf, the mid and lateral ribs of whioh are 
represented by the thick and hence opaque axes of the horn and its 
lateral processes. The fore tibia have 16 teeth on the outer edge and 
14 on the inner. 

The only measurements of this immature insect that can usefully 
be given are : — length of pronotum 11, of fore femur 7, height of head, 
from free edge of labrum to top of horn, 7 millizns. 

Has. Bnrmab. 

This interesting animal was presented to me many years ago by my 
friend Mr. WiUiam Theobald of the Geological Survey of India. 

Explanation of Plate XII. 

Fig. 1. PhyllotJulya weatwaod*, W.-H., with wings extended, nat. sise i 
1 a. the head, viewed from in front, x 2 { 1 t. the loft fore-log, from tho insido, 

X 2. 

Fig. 2. Phyllothelya westwoodii $,wlth wings extended, nat. siso; 2 a. the 
head, from behind, x 2 { 2 b. tho samo, from m front, x 2 ; 2 e. the end of the 
abdomen, from above, x 2 1 2 d. the posterior leg of right side, from in front, x 2. 
Fig. 8 . Phyllothslya paradomunt m sp., S nymph, the head, from in fronts 

M 8. 


1Z.«— 'Botes on Indian Bhynohota, No. 1. — By E. T, Atkinson, B. A. 

Unless where expressly stated to be descriptions, the notes attached 
to each species ore merely intended as aids to identification ; and the 
measnrements of specimens not in the Indian Museum have been oon- 
terted into millimetres from the measurements of the several anthorsL 

HOMOPTEBA. 

FtfloiHj OiOADJDM, Westwood, Introd. Mod. Claas. Ins. ii, 420 (1840). 
mridaUamha, 801, Hem. Afrio. iv, p. 1 (1866). 

*Ooe]li three, placed on the disc of the vertex. Pronotmn and 
meaonotum veiy krge. Anterior oox» priamatio^ oblong, inserted m tlia 
anterior angles of the proatethium : intermediate and posterior coxa 
briefly aaboonioal, somewhat oontiguona, remote from the lidea of the 
body. Anterior femora inoiaaiated, very often apinose, tibiB smooth. 

2—^ joinied. Abdomen in the malea with an organ of aomd on 
eaehaideat thabaaa. 
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Geniu POLTVI17S4, Weitwood. 

Weibrood, Arc. Eut. 1, p. 98 (1842): Am. ot Stfv., Elili. VwL B4m. p. 400 
(1848) I St41, Hem Afrio. iv, p. 8 (1866). 

1. P0LT17EVRA DUOALlS. 

Polyneura duedfxHt Westwood, Arc. Ent. i, p. 92, t. 24, f. 2 (1842) } Jardine, 
Nat. Lib t 18, f 1 (1843) ; Am. ei Sorv., Hist. Nat. Ins. Hem. p. 460 (1848) | 
Walker, List. Horn. B. M., i, p. 2 (1860) 

Easily reroj^nised by its rich goldon brown colonr and the apical 
half of the tegmiiia being finely iDticulatod with hexagonal cells. Body 
long 35 ; exp leg. 102 mill i ms. 

Reported from Assam, Sikkim, Nop41. The Indian Masenin poa- 
Bosses spccimous from Sikkim and Assam. 

Genus PaciLOPSALTRiA, Stil. 

Horn. Afric, iv, p 2, (1860) ; Borl. Ent. Zuituchr. p. 168 (1866). 

Allied to Tcttiyadiby Am et Serv. Thorax angolated on each aide, 
anterior femora not spiuoso, motustemnm olovated, the elevated part 
suloato, produced and subsinnato-truncated in front. 

2. POSCILOPSALTBU AFFIXIB. 

Tettxgonxa affinttf Fabr , Pyst, Rhyn p. 37 (1803). 

Cicada affi.nx»t Germar in Tlion’e Archiv. Ent. ii, fate. 2, p. 1, 6, (1880) | in 
Silbermann’B Rev. But. ii, p. 79 (1834) ; Walker, List Horn. B. M. i, p, 8 (1860). 

Pwcxlopsaltna ajmw, Stal, Hem. Fabric, ii, p. 4 (1869). 

Body long 23 ; exp. teg. 77 millims. 

Bieported from India, but no specimens appear in the British Miu 
senm list, and it would be well again to identify the locality of the spe- 
cimen noted in Mas. Lnnd. 

Genus Plattflbuba, Amyot A Serville. 

Amyot ot Benrille, Hist. Net. Ins. Him. p. 466 (1848) : Bt&l, Hem. Afiio. It, p. t 
(1886) I Bnftler, Gist. But. i, p. 184 (1874). 

(a.) Bpedet with yellow or tavmy winge^ 

3. Plattplbuba phaljinoiobb. 

FlatiipZiiirapAalflsaoidM, Welker, Lift Horn. B. X. i, p. 4 (1860) » Bsller, (Mil. 
U. p. 185 (1874). 

Phtfypltiira imWma, WiRcer, 1. o. ir, p. lUO (1862), wliioh4iimlnk8Hi« 
the fuel ea^ only (ineteed of the whole Sap) of the winge Week. 

Pletiqpleero eoiiyree, BtAl, 1(8., ie alio possibly only a vadefy of tUs speetiSi 

Reported from Bengal, Aaiain, Silhat, K. India. A somnAil CMa* 
sm apedea in Sikkim, T~dV M-frrr rr"imriT iptwinm. frem 
fitbeigar, imj yiai y Kn j. 
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An examination of some fifty males shows some Tariations in indi« 
TidnalSf eyen amongst those collected in the same locality. In the hya- 
line apical portion of the tegmina, the brown band is sometimes connec'” 
ted with the marginal row of spots, sometimes with the brown band 
across the middle part of the tegmina, and sometimes with neither. The 
hyaline spots in the radial and 3—4 ulnar areas vary much in size, and 
the metathoracic markiugs vary in size and distinctness. The venation, 
too, is not altogether uniform, and the colour of the thorax varies from 
green to brown. 

9 . Body sordidly luteous above and below. Face moderately con- 
vex, transversely sulcated, with a longitudinal groove, luteous, vertex 
and pronotum furrowed, luteous. The mosonotal marks arc represented 
by two almost obsolete short black lines on fore border and two faint 
black dots on hinder border. Abdomen black above, first throe sogmonts 
marginally luteous-pubescent ; below, central portion tawny, thickly 
pubescent. Opercula small, somewhat rounded, wide apart. Logs con- 
ooloroua with body: postorior tibias spinose, tarsi and claws pioeous. 
Tegmina, mirkings as in ^ , but basal half ^^used with doop fulvous. 
Wings as in but apical third alone brown, limbus hyaline, flaps 
fulvous. Length body, 32) ; exp. tegm. 75; of one tegmen 34 ; breadth 
of pronotum 13 millims. 

BEab. Sikkim, one specimen only in the Indian Musoum. 

4. PlATTPLEUBA ASSAM EN8IS, n. sp. 

Sordid green, face very slightly convex, transversely sulcated, with 
a longitudinal groove : a fascia extending from eye to eye through the 
base of the antennss, black. Rostrum extends to third abdominal seg- 
ment, tip pioeous. Markings above as in P. phalamoideB, Walker. Ab- 
domen pioeous, each abdominal segment with a slight marginal fulvous 
pubescence. Opercula very small, wide apart pioeous in the 9 ; close 
together, pioeous and margined with slight tawny in the g. Basal 

of tegmina, brown, with irregular pale markings : a hyaline spot in 
the tiurd quarter of the radial area, a pale spot at the base of the radial 
area and the 4—5 ulnar areas. Apical half of the tegmina pale hyaline $ 
a brown patch extending through the apical anastomoses of tib 1—3 
ulnar areas : an inner apical row of six brown spota^ first two and last 
bioadest, first two confluent, middle sagittate, la^ confluent with the dot 
<m the limbus : apical veins ending in six small oblong brown spots, 
beyond which in the limbus are six minute dots. Wings nuurked as in 
P. phalmoidoi with which it is closely allied, but the body is much leas 
Mbust, and smaller; and there is a differenoo in the markings and oolonr 
of tegmina. Length body, 28i; exp. tegm., 69 ; of single tsgmeii, 
80 1 bseadth of the pronotum 18, millims. 
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# is slightly smaller, tegmen, 27 millima. 

Hab. Sibsigar and Hills : ^ and V in Indian Museum. 

5. Plattflettba vicobabioa, n. sp. 

Light oohraceons, shining. Face moderately oonTex, transreiBely 
snlcated, with a median longitudinal groove, an intemipted fascia ex- 
tending from eye to oyo, and a patch on each side of the base of tlie 
rostrum and along the first joint thereof, black. The rostrum extends 
well beyond the posterior coxie, tip black. Eyes dull oastaneons, pilose 
behind. Vertex deeply grooved, the hollows, a small triangnlar patch 
below the ocelli, a narrow fascia from eye to eye through the ooellit 
and a narrow short longitudinal line between the ocelli and eyes, black. 
Pronotum furrowed, with a single, longitudinal, narrow, short, black line 
in the mid<ilo of the anterior margin, lateral procoasos subtriangolar and 
their exfomal margins brown The mesonotum with two triangular 
black spots, thoir bnses resting on the anterior margin, and on each aide 
a large distinct V- sliaped mark, slightly interrupted on the inner side, and 
two small round spots nodPtho posterior margin. Segments of abdomen 
black, maigiued with yellow, above and below, slightly pubescent. Legs 
ochracoouB, oxtromitiea of tibue and claws brown-black, posterior tibiie 
Bpinoso Oporoula ochraceous, small, rounded, contiguous, having a blaok 
patch near the base of posterior coxm. Tegmiua, basal half tawny with 
irregular brown markings in the radial and 1--4 ulnar areas and one in 
the costal membrane. The upper third of the third ulnar area and the 
apical areas hyaline, with an almost obsolete series of minute dots at the 
end of each vein : wings ochraceous, apical third brown, with veine och- 
xaoeons, a discal streak to anal auglo and two linos confluent at the inner 
angle, brown. Length body, 24 : exp. tegmina, 75j^ of single tegmen 88 : 
breadth of the pronotum, I4| millims. 

Hab. Nioohar Ddands : in Indian Museum. 

6. Platyplbuba sphinx. 

PUOytimira spAtiie, WaOier, List. Horn. B. M. i, p. 13 (18S0) : Butler, Okk 
Bat. p. 188 (1874). 

Tegmina whitish, brownuh-tawny towards the base and having else- 
where some irregular pale-brown marks which here and there 
white qtote. Body long 18; exp. teg. 43 millims. 

Reported from N. Bengal, N. India. 

7. PLATtPLICRA CBLIBS. 

cvMs, gill, Tmiia Bnt. See. M 8er. i, p. i78 (lM}i 
OkaMiLp. 188 (1834). 
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Allied to PaoiloptaUria eapiiata^ Olivier, (Bno. M^h. 754) 
in regard to eiee, broadness of apioal limbus, tegmina and wings. Body 
Icmg 28 : exp. teg, 68 millims. Reported from N. India. 

8. Plattpleuba andamana. 

Platypltwra andamana, Distant, Trans. Ent. Boo. p. 174 (1878). 

This species was described from a specimen procured from the An- 
daman islands. Body long 22 : exp. teg. 64 millims. 

9. Plattpleuba boepstobffii, n. sp. 

d • $ . Brownish tawny. Face gamboge colour, *moderately oonvexi 
ttansversely sulcated, with a brown longitudinal groove. Rostrum ex- 
tending almost to the posterior margin of the first abdominal segment, tip 
brown.Legs brown above, tawny below ; tibios setose, posterior pair spinose. 
Byes bright costanoous, moderately prominent, pilose behind. Second 
joint of antennas pale tawny. A fascia from eye to eye, through the 
base of the antenuie and frons, and another through the ocelli, black. 
Pronotum grooved, with an obtuse-angled black mark on middle of pos- 
terior border ; lateral processes subtriangulor, anterior margin slightly 
brown. Mesonotum with two obconical spots extending backwards from 
anterior border and having between them a variable sagittate mark, two 
dots wide apart, near posterior border, and a very obscure mark situate 
on the outer side of each of the obconical spots, black. Abdominal 
■ulures black, margined with luteous, pubescent ; anal segment below, 
luteous. Opercula veiy small, subelliptical, wide apart in the S ; conti- 
guous, semi-rounded, in the Tegmina brown, opaque: basal third 
tinged with tawny, very apparent when stretched out ; two spots in the 
ladial area (the basal extending into the costal membrane) and one in the 
fourth ulnar area, black. A patch in the middle of the first ulnar area, 
oxtending into the third, and one near the base of the third ulnar area, 
oxtending into the fourth, pale brown. Apical area pale brown ; veins 
adorned with oval marks, brown, with a centre of pale brown. External 
snargin with a row of six subquadrangular brown Ipots, divided by oval 
pale brown spots. Wings fulvous tawny, disc and a bond along the fore 
aad oxtenud borders brown. Length of body, 24} ; exp. tegm. 7G| ; 
of one togmen, 34 ; breadth of pronotum, 12 millims. 

Closely allied to P. andemana^ Distant. 

Hab. AndAtniin Islands. Several specimens are in the Indian ICu- 

^ (b,) With hfaek and nhite winga. 

10. Plattpleuba basulba. 

Osyplaiira toriolbo, Walfcor, List Horn. B. M. I, p. BQ, (1860). 
hmmtiha. Bailor. Olst. lot. f, p. 191 (1874). 

Body long 19, exp. teg. 61 millims. Reported from N. Beagal. 
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11 . PLATTPLEURi EOBILTS. 

Cicada ndbilic, Qermar in Thon*a ArohiT. ii, faao. 2, p. 0 (1880) j in Sflber» 
mann’s Bor. Ent. ii, pt. 2, p. 82, (1884). 

Cicada hemtpUraf Guerin, Voyago B^angor Ind. Orient, p. 600 (1884). 

Platyplewra aemtlurtdo, Walkor, List Hom. B. M. i. p. 20 (1860). 

Plaiypleura nobd%8, Batlor, Gist. Ent. i, p. 191 (1874) ; Distant, J. A. S. B. zlTiii» 
(2), p. 38 (1879). 

Reported from Java, Singapore, and Tonassorim ; there is a speoimen 
in the Indian Museum from TonaRserim. Ah this is a typical specieB of 
the Rmallcr members of this genus, I re-describe it, the original de- 
scription being praciiOally unobtainable. 

Tnwny. Face tawny, moderately convex, transversely snlcated with 
the fui'rows brown and a longitudinal groove broadly black. Rostmm 
extending to the fourth abdominal segment, tip piceons. Eyes dull 
ciistaiieouH, with a narrow black fascia, extending from anterior margin 
around the base of the antennip. Vertex with a bright tawny fascia on 
anterior margin and two minute obcomcal black marks, extending from 
posterior margm on each side of the ocelli, obsolete in some. Prono- 
tum tawny, furrowed, farrows black; a line from the middle of the 
anterior border to the posterior border, black and quadrangularly expanded 
on the disc. Mesonotum fulvous brown, with two moderate oboonical 
block spots, extending backward from the fore border, midway between 
which there is a discal line connected with a fascia on the hinder border 
also black. On the outer side of both the moderate obconical spots is 
a large obconical patch, black, and extending from the fore border almost 
to the hind border. The metanotum is bright tawny. The abdominal 
■ntnres are black, edged with fulvous, slightly pubescent. Below, the 
fnlvous margins of* the abdominal segments alone appear. Operonla 
tawny, brown at the base, rounded, small, wide apart. Legs tawny, 
anterior and middle femora spotted brown, posterior tibim spinoso. Teg- 
mina, basal third tawny, with some irregnilar lighter markings : a hyaline 
spot, at the apex of the radial area, just above a dark brown spot whioh 
extends into the costal membrane: a black spot in the nlnar qiaoe. 
Apical two-thirds of tegmina hyaline, with three minute brown spots 
on the apical anastomoses of the first and second ulnar areas, also a very 
minute brown spot on each side of the middle of the vein separating the 
second from the third apical area and the third from the fourth ; six 
minute brow n spots on the limbus. Basal two-thirds of the wings brown, 
with a discal streak extending to the anal angle, tawny ; apical third, 
hyaline; flaps tawny with a brown line on thesoture. Length body 16; 
exp. teg. 46 ; length of one tegmen 24 ; breadth of pronotnm 6 ndlljms . 

28 
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Varioly, a.— Markings on laoe and pranotom more diatinotly black. 
The markings on the basal third of the tegmina are more distinctly pale 
Idnning a band of five spots extending from the costal membrane through 
the ulnar areas. The brown spots in the hyaline apical, portion broader, 
the internal apical row produced through the apical areas and the ex- 
ternal apical row of dots duplicated. The tawny discal streak of the 
wings wanting, flaps grey hyaline. From Munipur, in Indian Museum. 
Allied to Platyj)lewa intigniSf Distant. 

12. PlATTPLEURA INSIGNIS. 

Platyplewra tnaigrUs, Diitant, J. A. S. B. xlviii (2), p. 89, t. 2, f., 2 (1879). 

Allied to the preceding, but tegmina and wings very distinct, the 
opaque portion being much loss than in that species. Body long 15 ; 
exp. teg. 45 millims. Reported from Tonasserim and Hindustan: a 
apecimen from the former locality is in the Indian Museum. 

(o.) With black, white, and red wings* 

13. Plattpleuba octoouttata. 

Tsttigonia oetogwttata, Fabrloina, Ent. Syat Snppl. p. 615 (1798) } Syit. Bkyng. 
p. 89 (1808) I Ooqneberfc, Dl. Ins. i, p. 84, t. 9, f., 1 (1790). 

Ottyptewn wngwfina. Walker, List Horn. B. M. i., p. 24 (1860) t Ins. Satind. 
Horn. p. 2 (1868). 

Pwlopsaitna oetoguttata, 8tll, Berl. Ent. Zoitsohr. x, p. 168 (1866) (re-desoribed). 
PXaJtyptewra ocioguttata, Butler, Gist. Ent. i, p. 192 (1874). 

Body long 27 : exp. teg. 80 millims. Reported from the Punjab, N. 
India, N. Bengal, 6. India. The Indian Museum possesses specimeni 
from ^ngal, Goloutta, and Sambhalpur in the Central ProTinces. 

14. Plattpleuba subeupa, , 

OvypUwra svhrvfa, Walker, List. Horn. B. M. i, p. 26 (1860). 

Paeilopadltna capttata, 8tAl, Berl. Ent. Zeitsohr. x, p. 169 (1866), who joins 
together * tuhrvfa* and * cajntata* Olivier (Eno. H4th. v, p. 764, t. 118, f. 10), the 
fanner on Indian and the latter a Ceylon speoios. They have been sepsnted again 
*liy Butler (Oiet. Ent. i, p. 192) and should remain separate. 

Platyplfura subfii^, Butler, Gist. Ent. i, p. 192 (1874). 

Body long 27 : exp. teg. 75 millims. Reported from Coroaumdel 

mytA Tndia- 

(d.) With hlaok, white, and brown wings. 

15. Plattpleuba bufo. 

OeypUaro Imge, Walker, IM Hem. B. X. i. p. 87 (1860). 

JHolypleiiro ku/o, BnUer, Cist. Bnt. i, p. 196 (1874). 

Body long 25 : exp. teg. 81 miUimi. Reported from India. 
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16. PurmniBi onmi. 

PMypltun ttnina. Walker, Urt Horn. B.U. l,p.l6(18M) ? | Batlar,OiiA. 
Snt. i, p. 198 (1874). 

Platyfivwra ttramvneat Walker, I. o. p. 17, i . 

Body long 17 : exp. teg. 50 millimB. Reported from N. Bengal. 
GcnuB Taoua, Amjot & Serville 

Am. A SeiT., Hiit. Nat. Ina. H4m., p. 461 (1843) : StAl, Hem. Afirio. !▼, p. t. 
(1866). 

17. TacUA 8PEC10SA. 

• 

Tetttffonxa ffpacioaa, Illigor in Wiod. Zool. Aroh. ii, 145, t. 2 1 Fabrioiiu, Syit. 
fihyn. p. 38 (1803). 

On ada tndica, Donovan, Ina Ind. Hem., t 2, t. 8, (1800). 

Oitadu sjfeeioMt Blanclmrd, Hut. Nat. Ina. iii, 165 ; Horn. t. 6 (1840-41). 

Tacua gpectoaa, Am oi Berv., Uiat. Nat. Ins. H6m p. 462 (18M) ; Walker, Lial. 
Horn. B. M. i, p. 46 (1850). J. A. S. Zool. i. p. 141 (1857). 

Body long 55 miilims. Reported from Java, Bengal (Donovan). 

Gonna Tosena, Amyot & Serville. 

Am. A 6enr., Hist. Nat. Ina. H4m. p. 462 (1848) : Sttl, Hem. Alirio. iv. p^ 8. 
(1866). 

18. Tosena helanoptera. 

Toaana mi»lanopt€ra, Whito, A. A M. N. H. zvii, p. 831 (1846) | Walker, Lilt Horn. 
B. H. i, p 46 (1850). 

Body long GO : exp. teg. 142 miilims. Reported from Silhat, N. India. 
The Indian Mnsenm possesses specimens from Sibsdgar and Sikkim. 

19. Tosena meabesiana. 

Oieada mmaretiaiM, Westwood, Arc. Ent. i, p. 98, t. 25, f. 1 (1842). 

Tosena nioaroMana, Am. A Serv., Hist. Nat. Ina. H4m. p. 468 (1848) } WalkeTf 
List Hem. B. M. i, p. 46 (1860). 

Body long 44 : exp. teg. 180 miilims. Reported from N. India. Tha 
Indian Mneenm possesses sp»*cimen8 from SiUdm. 

20. Tosena albata. 

Toaana olboto, Distant, Trans. Ent. Boo. Lond. 1878, p. 175. 

Body long 59 : exp. teg. 132 miilims. Reported from N. India. 

21. Tosena splendida. 

TMsna ifUndida, Distant, Bnt. Hcm^. Xsg. xv, p. 70 (1878). 

Body 101^47: exp. .teg. 124 mOlims. 9- Body long 49; exp. teg. 
127. Reported from Aiwm, K4ga Hillsy Khasiya Hilh. The Xndmli 
Muenm powemsi & and 8 tern the Loshai oonatiy. 
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GeniiB Hueohtb, Amjot A Stfrville. 

Am. A Sor?., Hist. Nat. Ins. H^m. p.464 (IMS) : Bill, Hem. Alrio. ir, p. 4 (1S66). 


22. HueCHTB PniLJIMATA. 

T€tHgonia phUamata, Fabrioina, Byst. Bhyn. p. 42 (1803) ; Stolli Cig. p. 63, 
1. 13. f. 62 (1788). 

Cteada pWeemofa. Gormar in Thon’i Arohiv. ii. faso. 2, p. 26 (1830) ; in Silber- 
mann'B Ber. Ent. ii, p. 76, n. 62 (1834) ; Bormeiater, Hundb. Ent.ii, (i) p. 180 (1836). 

Cicada sangutnea, Gn4iin, Yoyago La Favorite, v, p. 166 (1830) ; Mag. ZooL 
p. 76 (1830). 

JliMchyB phUcmatat Am. A Serv., •Iliat. Nat. Ina. Horn. p. 466 (1843) i Walker, 
Liat Horn. B. M. i. p. 261 (1860). 

Ghi6rm (1. c.) unites this species with the following and keeps 
Jff. scmguinolentat Fabr., which he had not seen, distinct, but he is not 
followed in this arrangement by later writers. 

Body above black with the fruns, two quadrate patches on mesothoraz, 
and abdomen sangaineous: tegmina brown, wings cindery-groy and 
■ubhyaline. Body long 22 millims. 

Beported from Philippine Islands, N. Bengal, and Silhat. The 
Indian Museum possesses specimens from the Naga Hills, N. India, and 
Tenasserim. 


23. Hurchtb banouivea. 

Cicada canguinea, De Qcor, Ine. iii, 221, t. 33, f. 17 (1773) ; GmoUn Ed. Syst. 
Nat. i, 8, 2008 (1782) j Westwood in Donovan’s Ins. Ohina, 1 . 16. f. 1 (1842). 

Tettigooia aangumolmta, Fabrioins, Syst. Ent. p. 681 (1776) ; Spec. Ina. ii. p, 
821 (1781) I Mant. Ins. ii, p. 267 (1787) ; Ent. Byst. iv, p. 25 (1794) ; Byst. Bhyn. 
p. 48 (1808). 

Cicada ionguinoUnta, Olivier, Eno. M6th. v. p. 766 (1790) ; Gennar in Thon's 
Ardhiv, ii, faao. 2. p. 8 (1880), in Silbormiian’s Bev. Ent. ii, p. 76 (1834) { Blanchard, 
Hist. Nat. Ins. iii, p. 165 (1840-41) ; Ga4rin. Voyage La Favorite, v, p, 166, t. 46, f. 1 
(1889) t Mag. Zool. p. 76, t. 287, f. 1 (1889). 

Hoichge son^Misa, Am. A Serv., Hist. Nat. Ins. H4m. p. 465 (1848) i Walker, 
List Horn. B.U. i, p. 261 (1850)i J. L. B. Zool. 1, p, 84 (1866) i ibid., x, p. 95 
(1807) t Distant, J. A. 8. B. xlvui, (2) p. 88 (1879). 

Guerin separates * caagainolcwta^ Fabrioiiis* and nnites *philmmata' with 
*»aagv¥Ma\ H.iaeamata, Germar, Bilb. Bev. Ent. ii, p. 76, (1884), and BmlM 
Hist. Nat. Ins. H4m. ii, t. 8. f. 2, is probably only a variety of S, ta/agwinca, . 

Head, thoraac, and feet black : f rons, two great qxite on the meao- 
ihoraaca and abdomen aangiimeoaB: tegminablaoks winga foaoouf. Body 
long 18 *, exp. teg. 41) millims. 

Belted from India, Singapore, dhina, and the Saatem Ajdhipe^ 
logo. Speoimens exist in the Indian Mnaema from Bikkiii^ Sibidgar, 
Oalonita, and TenaawriaL 



1884.] 


E. T. Atidnson— tm Indum Ehynchoit^ fU 

24. HiTECRTS TBtTACBA. 

Tettiffonfa iettaeea, Fabrioius, Mant. Ins ii p. 267 (1787) t Snt. flsfife. )i. 24 
(1794) ; Syst Bhyn. p. 42 (1808) : Stoll, dig p. 41, t. 8, f 41 (1788). 

Cicada teriacea, Gmelin Ed Bjflt. Nat. i, pt. 4, p. 2008 (1782) ; Olirier, Bno. 
Mi'th ▼, p. 766, t 113, f 6 (1700) ; Gormar in Thon's Arohiv. ii, faio. 2, p. 8, 
(1880) ; Gn^rin, Voyage La Favonto, v, p 165 (1839) i Mag Zool. p. 78 (1889). 
Huerhya tektacflu. Walker, Liat Horn. B. M i, p. 262 (1860). 

The upper Borfaco of tho body without red marks ; tegmina brown^ 
only partly transparunt : wings concolorouB, veins black ; abdomen son* 

gOlUOOUB. 

Bcfiortcd from Coroman dol. 

25. IIorCHTS PHENICURA. 

Ctrada pJHmeura, Oeimar in Hilbormaun’a Bov. Ent. ii, p. 76 (1884) ; Gti6rin» 
Icon dn B^gno Animal, yi 78 (1830 «i4). 

Huechya phtmicw a, Walker, List Horn B M i, p. 262 (I860). 

Black, entire frons, mesothorax, and abdomen sangaineonB ; tegmina 
and wingH black ; sometimes frons black in tho middle and thorax with a 
black basal spot or band running through it, sides and small median spot 
red. 

Reported from India, Sikkim. 

2G. Huechts traesvbrsa. 

Suechyt tranaifona, Walker, List Horn. B. M. Bnppt. p. 40 (1868). 

Black : tegmina with costa and transverse veins red and a testa- 
ceous band. Body long 23 ; exp. teg. 62 miUims. 

Reported from Hindustan. 

27. Huechts thoracica. 

Bvsehyt thoraeia. Distant, J. A. S. B. zlviii, (2), p. 80, t. II, f. 8 (1670). 

Known by the red hoar-glass-shaped &scia on pronotnm. Body long 
19 : exp. teg. 43 millims. 

Reported from Tenasserim and Hindustan. 

28. Huechts tbabbata. 

Cicada trobeota, Germor in Then's Arohir, ii, faso. 2, p. 8 (1880) t Gudrin, Msg. 
SeoL p. 78 (1880). 

Hiiwhysiv«6«aaH Walker, Horn. B. M. I, p. 282 (1860). 

Bod^ fnmiguioiis, tegmiim Had wings fniooim with fenroginems 

Body Umg, 2()| millims ; togmiiia broken at the ends. 

Reported from Java. 

There is a apedmen in the Indian Museum, loealily unknown. 
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GenitB ScxEBOPTUBA, SiU. 

Hem. Afrio. !▼, p. 4 (1866). 

Allied to Gopana : nlnar veins oontignons at the base or united for a 
short distance ; head scarcely narrower than the base of the thorax > 
anterior femora incrassated, spinose beneath. 

29. SciEBOFTEBA CBOCEA. 

Cicada eroeeot Gn^rin in Voyage La Favorite, v, p. 16B, t. 46, f. 8 (1829) ; Mag. 
Zool. p. 79, ol. ix, t. 287, f. 8 (1839) t in Voyage La Coqoille, ZooL ii (2), p. 182 
(1830). 

EvscJm/b croeea, Walker, Liat Horn. B M. i, p. 252 (1860). 

Bc%«roptera eroeeaf St41, Berl But. Zoitachr. z, p. 169 (1866). 

Yellow: thorax above with four reddish brown spots: abdomen 
saffron-red, more obsolete below. Feet yellow, tibiee and tarsi black. 
Tegmina and wings hyaline with yellow veins. 

Eeported from Bengal. 

30. SCIEBOPTEBA SPLENDIDULA. 

Tditigonia apZafidtdWa, Fabrioina, Syst. Ent. p. 681 (1774) ; Spec. Ina li, p. 
821 (1781) I Mant. Ina. U, p. 267 (1787) } Ent. Syat. iv, p. 26 (1794) ; Syat. Bhyn. 
p. 48 (1803). 

Oteada tpleruhdida, Gmolia Ed. Syst. Nat i, pt. 4, p. 2098 (1782) * OHrier, Bno. 
H4th., T, p. 756 (1790) • Germar in Thon’a Arohiv, ii, faao 2, p. 46 (1880) : Gnerin, in 
Voyage La Favorite, v, p. 159 (1889) i Mag. Zool. p. 79 (1839) t Westwood in Dono- 
van's Inaoots China, 1. 16, f. 4 (1842). 

fiaeehys ^endtdit/a, Walker, List Horn. B. M. i, p. 262 (1860). 

BeteropUra $plend%dula, 8t41, Berl. Ent. Zeitsohr. z, p. 169 (1666) : Distant, 
J. A B. B. zlviii (2), p. 88 (1879). 

Yellow; thorax above with fonr large blaokish rounded spots. 
Tegmina golden brown : anterior tibis red, femora black : posterior fomora 
red : abdomen sanguineous. Body long 17 : length of one teg. 19^ millims. 

Beporied from K. India, Silhat, Tenasserim. The Indian Museum 
possesses specimens from Tenaaserim, Arakan, and the Khasiya Hills. 

31. SCIIBOPTBRA FUXIGATA. 

EiMsHys/kiiHyaea, Bt4l, Ofroia. Kong. Vet. Alnd. FArh. p. 244 (1864) | Walker, 
IM Horn. B. M. Bnppt p. 814 (1868). 

fleierepCera^inMsato, Btil, Berl. Ent. Zeiteohr. s, p. 169 (1866). 

Head, thorax, and eoutellum black ; their lateral margms, a medisA 
patch on the thorax, and spot on the soutelhim yellow : tegmina fnaoo- 
tinsoeosa, costa and veus weakly yellow testsoeoss; wings weakly 
visaosouB hyaline, abdomen and femora testaoeons, the SofOMr above 
Body long 12: exp. teg. 28 millims. 

Bd^pertedfroin India. 
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Qeana Gb^vtotittix, StSl. 

Hem. Afrio. £▼, p. 4 (1866). 

Allied to ChMMia : tegmiaa with ten apical cells : rertox twice as 
wide as tho eyes : anterior femora spinose beneath ; tibi» longer than 
femora. 

32. GfiAPTOTETTIX GDTTATUfl. 

OraptoteniiB guttaJtus^ Btal, Hurl. Ent. Zoitsohr. x, p. 170 (1866). 

Blackish with the frons, four oTal spots on the thorax, two large 
spots on the scutellnm, and tho abdomen sordidly yellow ; tegxnina and 
wings fnscoiiB. Body long 25 : exp. teg. 67 millims. 

Ro]K)rted from the Himalaya. Th^ Indian Mosonm has a specimen 
from Sikkim. 

Genns Gacana, Amyot & Serville. 

Hiat. Nat. Ina. 116m. p. 463 (1813). 

33. G^aka octokotata. 

C«ra(7a octonoiata, Wnatwciod, Aro Ent ii, p 84, t. 67, f. 2, 9 (1648). 

Mwchytt oetonotata, Walkor, Liat Uum B. M. i, p. 253 (1860). 

Easily recognised by tbo togmina brown with four yellowish spots 
and the wings roseate. Body long 37 : exp. teg. 61 millims. 

Reported from Assam. The Indian Mnseom poBseBBes speoiinens 
from Sikkim. 

34. Gj:ana diyeb. 

To«wna dive§, Westwood, Aro. Ent. i, p 98, t. 26, f. 2 (1842) : Am. et Serr. W U* 
Nat. Ins. H^m. p. 464 (1848) : Walker, List Horn. B. M. i, p. 46 (1850). 

Black : tegmina with reddish veins and a median transvene, nar- 
row whitish band : wings testaceous, apical part black. Body long 25 : 
exp. teg. 75 millims. 

Reported from Silhat. The Indian Mnsenm possesses specimens 
from Sikkim. 


35. Geaba coksobs. 

OsMna seiisors, White, Froo. Zook 8oo. 1860 1 Walker, List Horn. B. 1C. I n. 
868 (1810). 

doss to bnt differing in the marldsgs on the tnirmlns 

Body long 29: exp. teg. 84 millims. 

The Indka Mueom p o waw M apeeiiiieiia from iba Riga BSDaaad 

B u m gat h igia A aw wi One apadman baa Oe body above n4 htlov 

bhA withoat b aiagle apot ornukaouept a tariiiuuaia *^~ct on Oa 

lower part ol Oa jhoa { aad tte maririi^ OB the tegadama dait ybba. 
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36. GjIANA riBBTlYA. 

TtiUigonia f$»tiva, Fabrioins, Syiit. Bhyn. p. 41 (1803). 

Cicada thalasaina, Perolieron, Gen. Ini. (H4m.), t. 2 (1884) : Ghi4iin, VoTOge La 
Ooqnnio, Ini. p. 188 (1888). 

Otcada prrcheronii, Qn^rin, loon. B^gne Animal, p. 855 (1838). 

Gepona coTuobf%na, White, Proo. Zool. Boo. 1650 ; Walker, Lilt Horn. B. M. i, 
p. 254 (1860). 

Galana /eittva, Stkl, Berl. Ent. Zeitiohr. x, p. 170 (1866) i Hem. Fabr. ii, p. 6 
(1869). 

Black : a testaoeouB band acrosB tbe face from eye to eye and around 
each eye : four narrow longitudinal yellow lines on the thorax. Teginina 
bluish green or greenish yellow, the radial area with a small and larger 
spot below, a median band, three confluent apical patches, and a broad 
apical limbus, black : wings white or bluish, apical part black with a 
white or bluish spot on the disc. Body long 33 : exp. teg. 80 millims. 

Beported from Assam, Bengal. 

The Indian Museum possesses specimens from Darjiling and Sikkim. 
Some of these have the tegmina green, others greenish yellow, and, 
in some, the wings have the basal portion and a discal spot bright testa- 
ceous not white or pale, the size and arrangement of the markings on 
the body and tegmina remaining exactly the same. 

37. . Ojgana maculata. 

Tettigonia ^aoeuZofa, Fabrioini, Syit. Ehit. App. p. 881 (1776) ; Spec. Ins. ii, p, 
819 (1781) I llant. lui. ii, p. 266 (1787) $ Ent. Syit. ir, p. 20 (1794) ; Byit. Bhyn. 

p. 87 (1808). 

Cicada macuZata, Dmry, HI. Nat. Hist, ii, p. 69, t. 37, f. 1 (1773) ; Gmelin, ed. 
Byit. Nat. i, pt. 4, p. 2100 (1782) : Oliyior, Eno. Hrth. v, p. 750, 1. 112, f. 4 (ITM) i 
Germar in Thon’i Arohir. ii, faio. 2, p. 12 (1830) ; in Silbermann’i Bev. Ent. ii, 
p. 74 (1884). 

Ckma fiMMwZata, Am. et Seir., Hilt. Nat. Ins. H4m. p. 464 (1848) j Walker, 
List Horn. B. M. i, p. 268 (1650). 

9 . Black shining ; two yellow spots on vertex between the ^s, one 
below each eye : six on mesonotum, four in front, two behind. Tegmina 
black, with five spots, two basal (of which one within radial area ia 
minute) and three larger subequal median spots, whitish yellow ; a white 
dot in 1 — 3 ulnar and In all the apical areas except the last. Wings 
falaok, Wmm- 1 part sordidly white and a sub-apical row of five white dote. 
A foim of the d has; instead of the dots or spots in tbe ulnar and apical 
areas, broad smears of dirty white, and is also larger than the ordinary 
8. Body long 32: exp. teg. 92 millims, 9 : body long 40 exp. teg. 
87 milliiiui. « form last mentioned. 

The Museum possesses speoimeiM 6am Silddni, Khasiya 

Bfflls, Samsguting, and the Dhansiri Valley. 
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38. GjOAITA aULPHUBBA. 

Otcada wlphMreat Hope, in Boyle's 111. Dot. Him., Introd., p. lir, t. 10, f. B 
(1889). 

Ctcada pulchella, Westwood, Arc. Ent. ii, p. 84, t. 57, f. 1. (1848). 

Qaanu tiidphurcaf Walker, List IIoui. D. M. i, p. 254 (1850). 

Black ; head, pronotum, and niesonDtam spoited aalphureoxiB : teg- 
mina and wings sulpharouiis for the basal two-thirds ; apical third blackp 
ish-fuBcouH : togmiua with a blackish-fuHcous median band : abdomen 
beneath and on each side at the tip, spotted yellow. Body long 38 : exp. 
teg. 1^0 milHins. 

HopoHed from Nepal and N. India. 

The Indian MiLsenm possesses specimens from Sikkim and N. India. 

Genus Dukdubia, Am. A Serv. 

Am ot Sorv, Hist Nat. Iilh llcm p. 470 (1843): St&l, Hem. Afrio. ir. p. 6 

( 186 G). 

Head triangular: frons large, very convex, transversely 8iiloated» 
with a lougitudnuil groove in the middle : pronotum nut ampliated on the 
lateral margins : cheeks without a tubercle : rostrum not or barely reach- 
ing the Imse of the posterior coxie : opercula long, extending beyond the 
middle of the venter, very often to the last segment. 

This and the remaining genera of this group have been so imper- 
fectly worked out, and the synonymy is so defective, that it is impossible 
for any one in this country to do more than indicate the recorded species. 
Walker’s work here is particularly untrustworthy, and his descriptions 
quite unintelligible. 

39. DimnUBiA mannifera. 

Cirada mamiifafa, Linumu, Mas. Ad. Fried, p. 84 (1754), exoladlng qmonjmy. 

Tittigoniia vaginatat Fabrioias, Mant. las. ii, p. 266 (1787) { Bat. Syst. iv, p. IS 
(1794) ; Syrt. Hhyn., p. 86 (1808). 

Cicada vagxnaiia, Qm41in Ed. Syst. Nat. i, pt. 4, p. 2009 (1782) i Olivier^ IBtiq . 
MAth. V, p. 748 (1790) ; Stoll, Cig. p' 88, t. 7, f. 86 (1788). 

Oiflada virMesiM, Olivier, Boo. MAth. v, p. 747 (1790) 1. 110, f . 8 1 Walkw, List 
Horn. B. M. i, p. 64 (1850). 

Dwtdidna vagiiuUat Am. ot Benr., Hist. Nat. Ins. Hem. p. 471 (1848) ; Walk«, 
list Horn. B. M. i., p. 47, 1120, (1860) ; J. L. S. Zool. x, p. 84 (1867). 

IhmdMa mumnifera, StAl, BerL Eat. 2Seitwhr. x, p. 170 (1806) : Distmit, J. A 8. 
B. MO, (2), p. 88 (1879) i Tnns. Bat. 8oo. p. 084 (1881). 

Body pole yellow-olive or vixesoent, spotless; tegmina and wiiigB 
byaUne. epotless, costa of the former black or brown ; oporonla ^^in irslr as 
long as the abdomen, narrowed nmr the base, thenoe oval, rounded at 
the tip, tectaoeoiu or piSe green, cf. Body long 48: exp. teg. 110 
miUltSBS* 

80 
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Reported from MoHy, Smnatm, TenaeBerim, Assam. 

The Indian Museum posBesses specimens from Java, Tenasserim, and 
Sikkim. 

40. Dundubia miobodon. 

Zhmeh/ibta mxerodont Walker, List Horn B. M. i, p. 66 (1860). 

Body longi 34 : exp. tog. 88 millims. Reported from N. India. 

41. Dundubia lateralis. 

Dundubxa latmralist Walker, Liat Hem B. M. i, p 61 (1860). 

Body long, 29 : exp. teg. 87 millunB. Reported from Silhat. 

42. Dundubia intembbata. 

Dundubia tntemarato, Walker, J. L. B Zool. i, p 84 (1866). 

Fide tostaoeons : tegmina and wings hyaline, spotless, the costa of 
the former tawny, veins green. Opercula acute, triangular, narrow, ex- 
tending to fifth ventral segment. Body long 21 : exp. teg. 72 millims. 
Reported from Singapore. 

The Indian Museum poBsesses specimens from Tenasserim, Dhansiri- 
valley, Sibsigar, Kiga HUIb, Samaguting. 

43. Dundubia vibranb. 

Dundubia vibrona. Walker, List Horn. B. M. i, p. 64 (1860) i J. L. B. Zool. z, 
p. 84 (1807). 

Body pale tawny, wings colourless, pale tawny at the base ; apex 
of tegmen slightly clouded with brown. Body long 36 : exp. teg. 92 
nuUixuB. 

Reported from Silhat. 

44. Dundubia nicoxacre. 

DundvbM nicomacKa, Walker, List Horn. B. M. i, p. 67 (1860). 

Body long 22 : exp. teg. 85 millims. Reported from N. India. 

45. DuKDUBU TIOBINA. 

Dundubia Hgrina, Walker, List Biom. B. M. I, 08 (1860). 

Body long 23 : eiq). teg. 69 millims. Reported from Malahar. 
Tho Indian Museum possesses specimens from Amam P 

46. Duvduka xAouuria. 

Dundubia maeul^, Welknr, List Haa. B. M. p. 90 (1860). 

Bod^ long 85 : ex|k teg. 71 millims. Reported from N. Bengal. 
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47. DimouBU siiiu. 

Dvndub%a tamia, Walker, List Horn. B. M I, p. 77 (1860). 

Body long 28 : exp. teg 71 millims. Beported from N. India. 

48. DuNDOBIA HINGULARTS. 

THindutwz HtTi^itZortE, Walker, List Horn B M Suppt p 7 (1868). 

Body long 19 exp teg 62 miUims. Keported from India. 

49 Dukdubia baoha. 

Dundubta radha, Diatant, Trans Bnt Sex: p 684 (1881) 

Allied to 1) 'inanntferaj Linn , from which it differs by the mnoh 
broader head, attenuated apices of the opercula, and its mnoh larger sise* 

III sapurficial appe^arancu, it bears a strong resemblance to the genus 
('uawopnaltria (Distant) Body long 53: exp. teg. 124 millims. 
iiepurtod from M^'dras Presidency and Mussooree. 

50 Dqndubia tbiporabuba 
DunduhM tripuramrat Distant, Trans Ent Boo p G36 (1881). 

Tins species is allied to 1) vibrant, Walker, from which it stmetn- 
rally diffora by the long and subtriangnlar opercula. The abdomen is 
also broader, the togmina unspotted, and the sanguineous colour of the 
alidomen and opercula are also somewhat peculiar and distinct. 
iant) Body long 33 * exp teg. 85 miUims. 

Reported from Assam. 

51. Dosdubia baoarasinqna. 

Dtndvdna nagwratingna Distant, Trans Ent. Sue p 685 (1881). 

Distant writes 1 am somewhat at a loss for a closely * 

speetes with which to compare it, but its distinct colour and markingt 
shape and the length of the opercula should sufficiently disiingnislt 
it.’ Body long 39 : exp teg. 95 millims. 

Reported from N. W. Burma. 

52. DuNDCTBU IMMACULA. 

IhmMiaisMMSiaa, Walker, List H«»m. B. M. i, p. 60 (1860). 

Body bwn eoloor, wing. wkitUh. Body long 40; oxk tw. Iflft 
m fllhi iK, Beported bom Tenamrim. 

Oenni lULutmuiA, KdL 
lMrt.BoktiLp.ff(tat7>. 
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63. MnLAMPSALTA YABIANB. 

Ckoda variemt Oermar In Silbermann'i Bev. Bat. ii, p. 69 (1884). 

Jhmdubia varioM, Walker, Lilt Horn. B. M. i, p. 48 (1860) ( !▼, p. 1180 (1862) ; 
Bnppt. p. 6 (1868). 

Dundubia chloroga»ter, Walker (mr BoiidiiTal), 1. o. p. 47, 9* 

Melampnalta vanan», Stal, A. S. E. F. (4 S6r.) i. p. 619 (1862). 

Reported from Silhat. 

Genns Cobmopsaltbu, St61. 

Hem. Afrio. iv, p. 6 (1866). 

In Of vers. Kong. Vot. Aka. Fork. p. 708 (1870), St61 distribntoB 
this geniiB amongst three snbgenera : — Platylumia to which C7. flavida, 
Guilin, belongs ; Cosmopsaltria to which G. spinoaa^ Fabr., belongs ; and 
Dioeropygia to which C. ohtecta, Fabr., belongs. Cosmopbalina is closely 
allied to Bimduhia ; chocks without a tubercle ; rostinim reaching the 
base or most often the apex of the posterior cozm ; oporcula long, ex- 
tending beyond the middle of the venter. 

54. COBMOrSALTBIA OBTEOTA. 

TitNtfOiMa obteeta, Fabrioini, Syit. Bhyn. p. 86 (1808). 

Cicada obtceta, Germar, in Thon’i Arohiv, ii, fans. 2, p. 6 (1880). 

Jhmduhia obtocfa. Walker, List Horn. B. M. i, p. 47 (1850). 

OocmoptdUria obtecfo, Bill, Hem. Falnr. 2, p. 4 (1869). 

Reported from N. India, N. Bengal, Nepal and Assam. Body long 
25 : exp. teg. 85 millims. 

Specimens in the Indian Museum are from Sikkim and Assam. 

55. COBMOPSALTBIA BITA. 

Ooamopfaltria lita. Distant, Tram. Bnt. Boo. p. 686 (1881). 

It is difficult to separate this and the two following species from the 
genus Dmdvhia except by the length of the rostrum. They also resemble 
the * vihroM ' group of that genus. Body long 24 : exp. teg.^3 millims. 

Reported from S. India or Bombay. [Distant), 

56. OOSMOPSALTBIA DUBOA. 

Cosmopsaltria dttfga. Distant, Tram. Snt. Boo. p. 637 (1881). 

This species in sise and markings (excluding tlie spotted tegmiua) 
much resembles* tripurasura. Distant; the less pfoduoed 
frontal portion of the head and the length of the rostrom, however, place 
it in this genus [Distant), Body long 33 : exp. teg. 98 millims. 

Repented from Assam. 

57. COSMOPSALTBU ABDULLA. 

OosmopsaUria obMlo, Distant, Tram. Bnt. Boo. p. 689 (1881). 

This is a large and distinot species, near C. dorpea, BoU., frogs 
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which it diffoTB by its large sise, more spotted tegmina, and diflemt sise 
and straotare of the opcrcula. Body long 46 : ezp. teg. 116 — 122 roilbmi. 

Reported from Penang and Singapore. 

58. Gosmopsaltria oopaoa. 

Comnopaaltria oopagot Distant, Trans Ent Roo. p. 041 (1881). 

This species is also allied to C dorijea^ Boisd., but the body is much 
broader, the tegmina are nnspotted, and the shape of the opercula more 
like those of C, ahlulla, Distant. Body long 89 : exp. teg. 96 millims. 

Reported from Burma. 

59. CObMOPRALTSlA BPINOSA. 

Tptftgnnia ffptn osa, Fabnoms, Mant Ins. ii, p 266 (1787) ; Ent. Syst. ir, p. 17 
(1704) , Hyst Bhyn p 84 (1803) 

Cicada sptnosa, Olivitr, Enc Moth v, p 748 (1790) 

Dandubta spi/inHOt Walkui, List Horn R M i, p 47 (1860). 

Co/imopiiaitrw npino^a, SUl, Uerl Ent Zoitsoli z, p. 171 (1866) t Ofrers. Kong, 
Tot Aka. FArh p 708 (^870) 

Varies much in size and coloration. Tegmina towards the apex of 
the veins sometimes immaculate and sometimes with fuscons spots. 

Reported from India. 

60. CoSMOPbALTRIA TLAVIDA. 

Cicada Jlavida, (In^rin, Voya^^o Bulangor m Ind. Orient, p. 498, t. 8, f. 1, (1884) | 
Walker, List Horn B. M i, p. 118 (1850) 

Dunduhiu Moturata, Walker, List Horn B M Bnppt p 6 (1868). 

Conaoptiaftnafiandaf Rtal, Borl Ent. Zeitsclir x, p. I7l (1866). 

Body long 45 : exp. tog. 140 millims. Reported from Java and 
Sikkim. 

Genus Leptopsaltbia, StU. 

Hem. Afrio. ir, p. 6 (1866). 

Allied to Dunduhia^ Am. et Serv. ; cheeks with a tnberole near the 
apex ; rostrum extending a little beyond tho posterior coxm ; operonia 
abort: second and third segments of the abdomen in the # with a 
lateral tubercle. 

61. Leptopsaltbu outtulabib. 

Ckeoda giMUifia, Walker, List Horn. B. H. Bnppt. p. 29 (1858), 

Philip, in Ofren. Kong. Yet. Akak.FftEli. 
p. 710 (1870), d. ^ ^ 

Very Hke Xr. tfcherosa, Sign., but differs in the opercula mote 
chtose, apex much less obliquely tmnoaied, exterior apioal poii mon 
obtuse^ less prodnoed, ventesl taberdes of the d lamr. MaAt- 
longlS: eip.ieg.46iiiiUiiiitt. ^ 

BqpQited from Bomia. 
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There are Beveral anztamed species of this geniu in the Indian 
Museum. 

Genus PoMPom, Stftl. 

Horn. Afrio. iv, p. G (1866). 

Allied to Comopaaltria : opercula short, somewhat transverse : 
rostrum reaching at least to the base but most often to the apex of the 
posterior cozes. St&l (Ofvers. K. V.-A. Forh. p. 710, 1870) separates 
the subgenera Potnpoma and Oncofympana. 

62. POMPONIA URANIA. 

Dwidubia uranta, Walker, List Horn. B. M. i, p. 64 (1850). 

Ptmponia uranta, BtU, Berl. Ent. Zeitschr. x, p. 171 (1866). 

Hind-scutcheon bright green ; abdomen green. Body long 34 : exp. 
teg. 83 millims. 

Reported from Hindustan. 

63. POUFONIA BINDUSARA. 

Pomponia bindiMara, Diitant, Trans. Ent Boo. p 642 (1881). 

This species, above, resembles Dunduhia vihrans^ Walker, and Cot^ 
moptaltria nta. Distant. Many of these Indian species belonging to 
the genera Dunduhia^ Comopsaltria, and Pomponia have a common facies 
in colour and markings which Distant thinks is probably due to mimetic 
lesemblance, and which, in practice, renders their idonti&cation exceed- 
ingly difficult. Body long, 30 : exp. teg. 87 millims. 

Beported from Tenassorim. 

64. POiMPONIA LINEARIS. 

Dundubia Umarit, Walker, List Horn. B. M. i, p. 48 (1850). Var,, 1. o. ir, p. 1120 
(1862). 

Puadubia romifero, Walker, rar., 1. o. p. 68 (1850) : J. L. S. Zool. z, p. 84 (1867). 

Dundubta oiaeMtiMnMM, Walker, List 1. o., p. 49 and Snppt. p. 6 (1868) : J. L. 
8.Bocd.x,p.84<1867). 

* PwapeiUa itatom, 8til, Berl. Sut. Zeitschr. z, p. 171 (1866). 

Body tawny. Body Icmg 46 : exp. tog. 118 millims. 

Reported from Silhat. 

The Museum posseases a specimen from 

65. PoMPONU KAMA. 

PtoMpoaia fcama, IHitiat, Train. Ent. Boo. p. 648 (1881). 

Allied to P. traiwoersa. Walker, hut much smaller, abdomen nar- 
lowed more linear, head broader in comparison with pronatam and 
etdm difleirant. Bodg long 18: exp. teg. 66 miUuns. 

Bepoetadfron N. India, Darjiling. 
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66 POXPOVU lUDHATA. 

Pompowa madhavat Dutaiit, Trana Eat Soo p 644 (1881) 

Alliod to P ttgroidea^ Walker, from wHioh it differs its being 
pale greeDish and nuicolorouB, the togmina broader, with the costal mar- 
gin irregularly carved and not defloxed at the termination of the radial 
veins, and also m having both the second and third abdominal segmenta 
beneath rounded, produced and pointed anteriorly Body long 22 : exp. 
tog 55 millims 

Reported fiom Assam 

67 PoHrONIA IMPPRAIORIA 

Cirada tmperatona, Westwood, Arc Ent ii, p 14, t 51, (1848) Walker, List 
Horn h M i p 47 J L 6 /o«l i p 8^ (18%) ibid x, p 84 (1867) 

PompoMa imperatoria Stal Deri Fnfc Zoitsohr x, p 171 (1866) 

A very laige species, yellow luteous, body long 88, exp teg. 209 
millims 

Hepoited from Rep&l 

68 POMPONIA TIQROIDFS 

Pomponm tiffrotdeti, Diatani, J A S B xlviii (2), p 38 (1879). 

The Indian Museum posBesses a specimen from Tenasserim. 

Genus Euathia, Stftl 

Hem Afno iv, p 8 (1866) 

Inner ulnar area of tegmina not widened towards the apex ; apioal 
cells one and two eztendmg equally far forward , thorax widened at the 
base, tympana chiefly exposed , opercula short . anterior femon spinoae. 

69 Emaibu jbobota 

WmathiM eagroiot 8t41, Berl Ent Zeitsohr z, p 172 (1866). 

Body long 20 : exp teg 50 millims Reported from Bombay. 

Genns Cicada, Linn. 

Ltamaens, Syst Eat 1, p 704 (1766) BtU, Bio Jan. Hem. if, p. 18 (1888> 
Ofven K. Y. JL Fteh. p 714 (1870). 

70. Cicada bubthtota. 

Outada aMimtta, WaBrnr, Liit B M i, p 147 (1860). 

Bo4jloiig82: mp.t,g. lOSmiUma. Reported from SiUiai. 

71. Ouuam iMMk. 

Otoed. MM, WaDnr, Le.,^ 107 (UK). 

Bii47kii« 18: exp. teg. 40 milline. B^xHted fnm H . 



72. OioA3k kxmxk, 

deada omnia, Walkor, 1. o., p. ^6 (1860). 

Body long 17 : exp. teg. 42 milliinB. Reported from Aesam. 

73. Cicada bubyitta. 

Oteada nvhvitta. Walker, 1. o., p. 222 (1860). 

Body long 16 : exp. teg. 38 millims. Reported from N. India. 

74. Cicada ferboginea. 

Cicada ferrugtnea, Olivier, Bno M4th v, p 760, t 112, f 1 (1790) ; Stoll, Gig, 
p. 66, 1. 10, f. 66 (1786) » Walker, Liat Horn B. M. i, p 117 (1860). 

Reported from India. 

75. Cicada xantes. 

Cicada eontoa. Walker, Liot Horn. B. M i, p 198 (1850). 

Body, drams, and logs tawny : wings oolonrless, veins yellow. Body 
long 17 : exp. teg. 48 millims. 

Reported from N. India. 

76. Cicada maculicollis. 

Cicada maeuUcolUt, Ga4r!n, Voyage La Coqnnie, Zool., p. 188 (1880) t Walker 
Uit Horn. B. H. Sappt., p. 88 (1668). 

Body long 24 : exp. teg. 65 millims. Reported from Bengal. 

Genns Cryptottvpana, Stftl. 

A. B. B. F. (4 Bdr ), i, p. 618 (1862).— Hem. Afrio. iv, p. 6 (1806). 

77. Cbtptotthpaxa becta. 

WiMmaroda^WoSkm B. M. i, p. 79 (1860) 2- 

, OrypMyn^a/aa recta, Diatant, J. A B. B. zlviii (8), p. 40, t. ii, f. 4 (1879), g . 

Body long 32 : exp. teg. 95 millims. Reported from Silhat and 
Tenaeaerim. 

The Indian Mnsenm poesesses a specimen from Tenassexim. 

78. Cbtftottmpana yioima. 

(Heada Yieiiia,«igB<iMit, Bov. Hog. Zo6L, p. 410, 1. 10, f. 4 (1848). 

KMma memo, Walker, List Horn. B. M. i, p, 90 (18W). 

0^«pta4s«ipaM mcMM, BtaL A. B. A F. (4B4^^^ 

BepoiHied from SQliat. 
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79. Cbtptottmpana immaoulata. 

Cteada wmaeidatat OliTior, Eno M^th p. 749, t 112, f. 7 (1790) : Bto]2, Ofg« 
p 40, t vui, f 39 (1788) Kipiorot, Eov Mag Bool p 410 (1849) 

Ftdictfiattnmacii/afa, Walkor, List Horn B M i, p 90 (1860) : iv, p 1181(1868)* 
Cntplotympana iminacvlata, 8ill, A S B F 4 S6r. i. p 613 (1862). 

Boporied from N Bengal 

HO CinnoTTMrANA intermpdia 
Cteada ^ntfirmedia^ Signorot, Mag llov Zool p 406, t 10, f 2 (1849) 

Ftdicnta tn/^»mM(/ia, Wallen Lmt Horn B M i, p 90 (1860) 

Crtiiitotympana %ut(iiiudKi Sial, A S £ F 4 Sir i p 018(1862) 

Abdomen reddisb yi How with a blackish bund on each segment : 
allied to C at rat Fabi 

Hoported from Tennsbenm 

Genus Fidioina, Amyot A Semlle 

Amynt ot SorvilU, UiKt ^at Ins Hum p 472(1843) Stal, Bio Jon Hem ii, 
p IH (lHb2), Ann boc bnt ii (1 him) t, p 614 (1861), Hem Afno. !▼, p. 7 
(1800) , Didtant, Biol C cn Amoi p 10 (1881) 

81 FllUCINl OPLBCULAIA 
C%eada opeteulata^ Carrono 

Ftdtctna operculafa, Walker, List Horn R M i, p 90 (1860) 

Reported from N India 

Tho Indian Museum possosses a specimen 

82. FlDIClNA OOBVUB. 

Fidiewa eorims. Walker, List Horn B M i, p 86 (1860). 

Reported from Silhat Body long 29 < oxp teg 113 millims. 

The Indian Mnseiun possesses a specimen of the y from Silhat. 

Genus Tidicen, Latreillo 

UKteeUle, Fam. Bat p 426 (1826) Stkl, Horn Afno ir, p. 26 (1866) 

83. TiniCEN AURSNOZEBE. 

IVttesa aufM^ssts, Distant, Trans Ent Boo , p 646 (1881). 

Body long 18: exp. teg. 48 nullixns. Reported from Bombay 
Pkwideiioy. 

84. TlBlCEE APIOSALIS. 

Chasda apteahi, Oermar m Th<ni*i Arohir, ii, fkso. 2, p, 8 (1880) ; la 8Ubv* 
nsaifs Bar. Bat. B. p. 68 (1884) } Walker. List Horn B. M. i, p. 161 (1860). 
TikiewiflptealM,St61, AB.E F.4B6r.,i,p 618(1862). 

Body long 18 : exp. teg. 48 millims , 9. Reported from IT. Indm* 

The Indiaii Mnesnni p oss esses a specimen from Caloatta. 
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Gonus MoflA^NIA, Amyot <&; Rervillp 
Amyot Pt Spnille Hwt Nat Ins Ilom p 467 (1848) StW, Horn Afrio iv p 5 
(1866) 

8.5 Mogannia iilustrata 

Moqcmnia lUustrata Am ot Sorv , Hist Nat Ihr Hdm p 467, t 9 f 4 (1843) , 
Walkor, Liut ilom B M i, p 248 (1860) 

Body laniloim feiiugmons brown baRal half of feprmina and a small 
semicircular jiatcb on the tips, transparent yellow, a blown transvtrse 
band acioss the middle Body long, 12 milhms 
Reported from N India 

• 

80 MoGAKNIA KFCIA 

Moqanma recta Wulkor, List Uom B M Buppt p 39 (1868) 

Abdomen with a red band uu the jiostonoi border oi each segment 
Body long, 12 millims 

Reported Irom Hindustan 

K7 Mogannia osliqua 

Jfopafimia obltgua, Walkor, List Horn B M Suppi p 39 (1858) 

9 green mostly reddish beneath abdomen reddish with a spot on 
each Bide near the base Pronotum and mesonotum with some testaceous 
marks Body long, 14 exp tog 41 millims 
Reported from Hindustan 

88. Moganma venurtirsima 

IfopanaHi Bt41, Ofvors Kong Yot Aka Forh p 154(1865) 

CflBrulean or metallic black Tegmina with the veins at the base 
pale sanguineous, before the middle black, thence sordid straw-coloar * 
wings with the veins at the base sangumeous and thence piceous Body 
long, 16 exp teg 37 — 41 miihms i 

Reported from E India 

89 Mogannia funbbbib 

Jfopanma/unebrf*, Sttl, Ofvora Kong, Yot Aka FOrh p 155 (1865) 

Aeneous black Tegmina, before the middle, black with the basal 
afeola and a band towards the apex of the black part sordid lutesoent 9 
Body long, 19 exp teg 46 millims 
Reported from Silhat 

90. MoGAKNIA INDICANS 

Jtogann^o indteans. Walker, Idst Horn B H i p 249 (18(M>) 
g bright or daak red, 9 black. Tegmina with a broad basal brown 
band, Yaina yellow. Body long 12 — 16 : exp teg 35—40 millims 
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GeniiB Cb<br 400 D 19 | %ryille. 

Fore femora without a hlark hloteh on ike M0i 

1. CuaGRiDODIS BTBrVABU. 

Madame Marian, Ins de Surmam, 1726, tab 27, $ et nymidi. 

Hoesel ron Itosenhof • Der monailicTi horansgegobonen Inseoton Behistiigiiiig, Btfll* 
Theil, 1749, Locust tab iii, flg 1 ot 2, J el njniph (copied from Marian). 

UantiB ttrumarxa^ Linn , Ryst Nat. Ins t i, pi. u, 1767, p 691, no. 18, $. 

- Pabr , lint. Syst li, 1793, p 18, no 21, g . 

— — cawcllaia^ Stoll, Spectres et Montes, pi zi, flg 42, $ (non Fabr.^ 

ChcrradodiH canccllata, Scrvillo, Hist not des Ortliopt 1839, p. 200, g (non 
Pabr) 

- — - canctllata, Snnssure, Mnnt Amonc p 19, c^, 9 

- - etrumaruit Wood Manoii, J A S B zlix, pt u, p 82, 1880, g . 

Madame Muriun was the first to flgnro a species of this genua. 
Her figQTcs were named aiid de<<( nbed by Linnirus, whose desoription 
applies to the perfect female nihoot, his name having obviously been 
suggested by a fanciful resemblance of the swellings on the sides of the 
proiiotum m the supposed n^niph to senes of scrofnloue tumonn 
(^ttiumep) 



Fig 6. g 

^ The aooompMiying outline drawing of the pronotnm of a apeeiman 
when superposed upon the same part of Merian’s figure, aoenrately oom- 
eides therewith. 

Stoll’s flgare 42 without doubt represents a speoimen of the seme 

Bab Cayenne ( 9 , SermUe) , Surinam (9, 8toU; d 9, De 

Seusfurs). 

B. Fore /smera with a black blotch on the innor aids. 

(a,) The blotch on the lower half of ihejoitti (Americea). 
ka Ufa feuwiW of the following two epeeiei, the poeterior iiiifVit Bt 
llm fiuBolia apeiisioiiB aie broadly miided liiid ife not 

faiA ^ ^ ^ f f T l^T II p m i m i lU lj l 

22 


*JNiO J. Wood-Mason — Synupait of the Species of ChcBiudodis. [Ko» 8| 
2. Chobradooxs bhombioollir. 

Mantm rhombtrollts, Latr. in V07. do Zool., InB. p. 108, pi. 89, figs. 2, 8, ^ . 

Oharadodin perwnana, Berrille, Hist. nat. des Orthopt. 1888, p. 207, d* 

' ■■ ■■■■■ — Htrumanaf St&l, Byst. Mant., 1877, p. 16, ^ J . 

- — — - — rhomhtcollit, Wood-Mason, 1. o. p. 82g $ — De Borro, Liste dos 
Mant. Mas Boy de Brig 1888, p. 6, et Oomptes-rendas Boo. Ent Belg. Nov. 1888, 
9 et nymph ilg. 

The blotch commenoos, in both sexes, near the base of the femur, 
extends through the ungual groove nearly to the middle of the joint, and 
is there succeeded by a marginal row of black points in contact with the 
bases of alternate spines 
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Hab. d 2 , Guayaquil, in the collection of the Biitish Museum ; 
New Granada ( d 2 , Stil) ; ? et nymph, Ecuador, iix Mus. Roy. Belg. 

3. GhOCRADODIS SSRVrLLEI. 

Wood-Mason, 1. c p 83, 9 ot nymph. 

9 . Closely allied to the preceding, from which it differs in having 
the marginal 6eld of the tegmina proportionately narrower, and in the 
amsller sise, as well as in the different shape, of the femoral blotch, which 
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ifl small and oval, commenoes just beyond the ungual groove, and is ,lol- 
lowed by a marginal row of small blaok points. 

' Hab. 2 9 » Cache, Costa Rica, in the collection of Messrs. Qodxnan 
and Balvin and of the Indian Mnsefom ; nymph (Fig. S), Ghiriqni, in the 
noUiOlBsn of tbs Indian Mnsenmu Oalontta. 
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4 ClfORAPODIb BRIWSBI 
Wood'MaHoii, J V h B , INHZ, xli, p 21, $ oi nymph 

$. Closely allied to Oh rhomhicolh^ Lati , and Ch, Bervilleif W -M»y 
differing from both in the size, sliafMi, and position of the femoral blotchy 
which 18 nearly tiince as long as broad, extends lathdr farther in front 
of the ungual groove than it docs behind d, and is f dlowed by four black 
puucta ai ranged along tin lower margin of the joint at the bases of alter- 
nate spinesj, and in luiMiig the posttMioi iniigin ot the pronotum slight- 



liu ) $ 

ly eoiivev insti id ot <oik iv( iioiii tin loiinei in ils much narrowor and 
iioin thi laltei in its nit Ini hioadei legnima , «ind from the latter m the 
uppei inargni ol its tore ternoia being coaiKely gnuiulated, and smuons 
inHtoud of Mtnuglit, in which laitcM icHpeet it uppmaches the lormer 

Uah 9 and n^injih ( Kig 2 j, .Santa Fe de Bogota, Now Giunada, in 
ooll Ind Muh Cahutta 

In tlie temaloH ot the next two Hpeneb, and, in all piobability, in those 
of Ch, rhonibmiiea also, tlie pohteiior aughs of the prowital lamello are 
rouiided-angulaie and pi oi need hiickwaids, ho that tiic hinder end of the 
pniuitive pronotum piojdcts in the liottom oi an angular emargination. 

5 CllOUVnODlS LVlLCOlllb 

Chit radodui lain oil lb, Revue, p 24, Hist nut ilea Ortliopt 1889, p. 

808, pi ir, flg 2, 9 

— ' ■ KuoMHiiic, Mantea Americ p 2U, 9 

a^amarta, Id , ibid p 18, 

— - UtUcollut, 8tAI, Bjrtt Meat 1877, 17, S 

> Wond-MoBOii, J. A 8 B 1H8U, rul xLix. pt. ii, p 88, d* 9 

The bloieh is sitoaiud, m both sexeb, just lieyond the nngual grom, 
kf oUong.rhomlKiidal m shape, and is followed by two black pointer on the 
beeea of altoi-tiaiv spiues , thoiv is a fuscous si>eck at the end of the e^g^ 
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matal spot of tbo tegmina ; and tLo antcro-laieial margins of the prono- 
tal lamelln aro arcnate or convex, especially in the ferniile 

Hab. 5 ^,5 5, Ecuador, in the collection of the Indian Masenm, 
Calcutta; Peru (9, St&l) ; Cayenne (9, Serville et St&I) ; Surinam 
(^ , Sauasure). 

6. CHUnADODIS SlALIl. 

Wood-Mason, 1. o. p 88, ^ $ . 

Differs from the preceding in the shape of the blotch (which is 
pointed at both ends and commences in the ungual groove, and on either 
side of which the fomur is pale laieous-yollow instead of l>eing clouded with 
fuscous) ; in being without a fuscous spock at the disial end of the 



Pig. 13. d Fig. 12, $ 


stigma i in its shorter and differently shaped facial shield ; and in having 
i|^he antero-lateral margins sinuous-ooncave and the lateral angles of tha 
pronotal expansions more broadly rounded off. 

Hab. 1 d, 4 Ecuador, in the Museums of Calcutta and Oxford. 

7. Cbcebadodis rhoxboidba. 

Jraaiit rAomboidsa, Stoll, Speotras et Mantes, pi. zi, fig 46. . 

ChoendoAU rhomboidta, Wood-Mason, 1. o. p. 84, d • 

A male insect from Paid, in the British Museum, agrees neither wMh 
fiiliMnm’a deeeriptum (loo. seprxi oil. p. 18), aor with any of the spe^ 
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rnena in the Indian Muaenin ; it more q^arlj appronelins 8tnU*B figM, 
ogreoing therewith in the pointa in which it difEers frosk thg lotniker. 

The blotch commencos in the ungnal grooTe, thence extending it ihr 
along the femur as in tho preceding four species, but it is not followed 
bj a marginal row of black points. Tho pronotal lamelhe hare no postii 
rior angles, their postero-latoral margins dwindling away to nothing 
posteriorly. 

Hab. t , Para, in tho collection of the British Museum. A nymph, 
from Ego, in tho same collection, prol)ably also bolongs to this species. 

This species is neai'ost allied to Ch. lattcolha. 

{P ) The hlutch on the ^qtper half of the joint (Indian). 

8 Oil a uADoniH cancpllaia. 

MantiH cnncellata^ Fabr , Eat Synt ii, 1703, p 18 

CA(i ruc/odu l.ncfifl, Ann £uf 8oc Fr 5 ii, 1872, p. 82, 9> 

— ^ood MuHon, 1 c p 48 (erpartej. 

PrunotniLi disniTiiihiT in the sexe*), being much less dilated in the 
male tlian m the ^cnla]c , its uiitero-lak'nil and postero-lateral margins 
not forming an angle at their junction in the h^malo 

Feinoml lilotuh narrow ei, confinod to the toliacoouB crest of the 
joint, and bordered below by a band of enamel-like bright emerald-green. 

In the sliape and extent of tho pronotal expansions, the male of this 
species much resembles the same sex of Chairadoths r/iom boidea, differing, 
however, strikingly therefrom in its much shorter prouotum. The female 
appixiuclioh and differs from those of Chtxiradodia rhornhicollis an d ite 
allies in the same respects. 

Hab. India (Fabricnia) generally, from Ceylon, through Madras and 
Oentral India ( $ in coll. Hop. Oxon.), to the banks of the Killing 
on the E. E. Frontier (nymph [Fig. 1] in coll. Ind. Mus. Calc.) ' • 

Oha. A specimen of this species in tho British Museum is errone- 
ously labelled ** Brazil.” 

9. CH(EBA0ODIS squilla. 

Charadodu aquUla, Bamsure, 1C41. Orthopt t. i, 8mo fau. p. 161, pi. ir, i|g. $, 
is, ^ et nymph. 

f _ _ Loom, Ann. Eniom. Boo. Fr. 6 s^r. t. ii, 1872, p. 88, g . 

t — — — Wood-lCason, 1. o p. 84 featpartaj, 

ProaBtun similar in the sexes, its postero-lateral forming with it» 
antssodateral margin a distinct angle m both ; that of the male <itii!iff i Tn g 
from that of the female only in being rather less expanded, and 
gnea^yr Ibss oonrez, postero-latendly. 

fhmonJ blotch broader, estending on to the primitiri imtm n to 
liho hmer sad of the nneqaal gioore aad not bcsdeiad with gvoMu ^ 
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It 18 much more probable that tho inscc't obtained by M. JauReii in 
the neighbourhood of Madras and deRcribed by Lucas an the opponite box 
of De SausBuro’s specieR Ih a female of the preceding than of this species 
Hab. Ceylon, i et nymph in Geneva Mnscuin, S $ and larvas m 
Museums of Calcutta and Colombo 

I am indebted to the courtesy and liberality of fhe Timstees of tho 
Colombo Museum for perfect insects and nymphs, and to Mr V M, 
Maokwood for a nymph of this species. 

In Fig 14 , the left lateral angle has been mucli too rounded oil by 
the engraver; it should be like tho right 
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XVI.—Dle Landshelh of Perak . — By 0. P. TOM MoUBMOOSn, Ph. D. 

Communiealed by the KATnuL Histobt Sbcbitabt. 

[Beoeived Beptombor 18lh Bead November 3rd| 1886i] 

lAie foUoiviiig notes are based on a collection made by Deputy 
Surgeon-General B. Hnngorford during a short Yisit to Perak, and on a 
number of shells received by the Indian Mnsoum from Larut. I have 
thought it advisable to combine with the description of these a list of 
all species hitbeiio known from Perak. So ^ as I know, only the 
following papers have been published on the subject 

H. CaoBSi, Mollusques nouveaux de Perak. J. de Oonoh*, xuvii, 
1879, pp. 198-208 (5 sp.). 

H. Obossb, Faxme malacologique de Perak. Ibid., pp. 886—340 
(18 sp.), 

H. H. Oodwiv-Austbk and G. Nevill, Shells from Perak (and the 
Kioobar Islands). Proc. Zool. Soo. Lond., 1879, pp. 734—740 (9 sp.), 

J. DB Moaoiir, Note sur quelques espbces nouvelles de mollusques 
texrestres reoueillis dans la P4ninsule Malaise. Le Natuialiste, vii, 
1885, No. 9, pPt 68-70 (16 sp.). 

STBJBPTAXID^. 

1. Stbbptaxis PbUssairBis, de Morgan, 
de Morgaii, Le Vetiir., vii, 1886, Ko. 9, p. 68. 

^ Heliciform, of whitish oolour, spire regular, very flat, base veu- 
tme, asBooth, upper side transversely striate. Umhiiknis very wide, 
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inner eides of all the whorls being Tisible, apertnre triangular, slightly 
oblique, veiy irregular, having a tooth on the penultimate whorl and a 
groove (** sillon ") in the upper part j 6 whorls, linear suture." Diam. 
maj. 7, alt. 3 mill. 

Hah. — Mt. Tcli^kM in the valley of the river Pluss. 

This description is not sufficient to enable one to form an idea of 
the value of the species, which has to be compared with the several 
speoioB described from the Malay peninsula. 

2. Ennea feraeeksis, Godwin-Auston & G. Nev. 

Oodwin-Auston ft NeviH, P. Z. S., 1879, p 736, t liz, f. 2. 

Dr. Townsend found two apparently immature specimens of an 
Ennea at Bukot Pondong, which the late Mr. G. Nevill considered to bo 
full-grown and to be the type of a new Rubgenus of Ennea. Col. God- 
win- Austen, however, deemed it best, considering only two specimons 
were found and that these wore so similar in general form to immature 
specimens of Ennea etenopylist Bens , from the Khasi Hills, not to found 
this now subgenus until further examples were obtained proving that 
the shell was a mature form. The results of Mr. Hungerford’s investi- 
gations have justified Col. Godwin-Austun's caution. He found this 
Ennea in different stages of maturity, some entirely corresponding to 
the figure above quoted, but also some full-grown. The diagnosis has 
accordingly to be altered as follows 

Testa aperte perforata^ cylindraoeo-claviformie, eolidula^nitida^viTidei^ 
eenti»cry$tallina, anfr, 2 apioales fere glahratif tertiue eonfertim eogiulatust 
reliqui 4} eoetuUt validu, planiusculu, eubdiitantibuSf paullwn arcuatis 
eoulptif ulHmus penultimo angustior, eiroa umbiliewn valde eompreseus, 
obtuse earinatus, antiee subsirangulatus^ serohieulatus, Apertura fere 
verttealiSf rotundato^tetragona, peristoma latiuseule expanswn^ albolabia^ 
turn, margins eatemo ad insertionem suhito attenuaio, sinuato. Lamella 
parietalis valida usque ad marginem produeta, eaUo dentiformi in palato 
opposilo. Long. 4, diam. 2 mill. 

The other teeth which immature speoimens show on the columella 
and in the palate, disappear in the full-grown shell. The analogy with 
E. stenopylis, Bens., pointed out by God win- Austen, exists also in full- 
grown specimens. E* perabensis is, however, a little longer, more oylhip 
drical, the oostulation more distant, and the ribs higher and lesa 
arcuate. 

Our species as well as the following one belongs to the group of 
Indian and Chinese species for which the late’ Ify. Nevill has founded 
the subgenns Marteneia, This name has, however, been pre-oconpied by 
Samper (Landsoh-Philipp., 1, 1870, p, 42) for a genus of the ZonMdes, 
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type Naniina mostamhicenntf Pfr. Although MarUnnaf Semp., has heefr. 
considered a synonym of Trochonanina, Mouse., by some authors, donbil 
have been expressed more recently whether the Polynesian speoies qfi 
Trochonanina really belong to the same section as the East Afriean oa^'* 
uate forms of Nanina, If not, Martemiaf Semp., has to be retained for 
the latter group, and the section Martoiaiaf Nev., has to be renamed* 

3. Ennea hungerfordiana, n. sp. 

T. apprte perforata^ ovato-conica, iiulcis vaUdiuscuIif, suMisfantihui 
vrrtiralihiis scfilptay viriJesrentuerystallina ; anfr. G\ convex iusculif idtu 
mu8 Iasi valde comprasus, auhstrangulataSf valde Borohieulatuef 

pavUum aaccndcjis. ^Iper^era verticalu^ parva, irregularifer ovalii,per%i^ 
torn a late erpansum^ margine cxtenho ad ineertioneni aiibito attenwito^ 
rvced* > tc, prufunde sinuato. Lamella parietalis aliiasima^ eallum denii* 
formem margiuia ixt rni fere attingem et cum illo aiuulum fere oircu^ 
larem jonniMHH. Long 3, dium 1^ mill. 

Uau — Ad Lukef Pondong, leg. cl. R. Ilnngerford. 

Siiuiller and in^re ovaU» than the last. The greatest peculiarity of 
the Hp(TicH ih the Miinlus of the aperture. In most speoies of Ennea, 
the j).irietn1 lamella is opposed to a tooth or dontiform callosity iu the 
outer margin of the ponstume, which latter gets suddenly thinner from 
that place to the insertion and is more or less sinuate. Thus the lamella 
and tooth enclose a more or less cli’cular orifice connected with the rest 
of the aperture by a small canal. In our species, the lamella is so much 
prolonged that it all but touches the tooth of the outer margin, and it 
looks as if the lamella really were the o^^ntinuation of the peristome. 
The latter is, from the tooth upwards, not only suddenly attenuate, but 
also receding, so that the orifice or sinulns is hardly visible in front, but 
appears, when the shell is turned sideways, veiy much like a commencing 
tube. The only species in which I have seen a similar formation is 
Ennea vara, Bens., otherwise widely different from E. hungerfordtana. 

NANINIDiB. 

4. Ariopranta, n. sp. (P), (prox. N. (A.) zstibbupta), G. Nevill, 
Handl. Moll. Ind. Mas., 1878, p. 20. 

Kualla Kangsa, Perak ; coll. Dr. Edmond Townsend. 

Eo species of Ariophanta was found by Mr. Hungerford. 

5. Bhtsota, sp. 

Mr. Hungerford obUined a single speoimeii of a fine laxge Kanina^ 
diam. &&, alt. 32 mill. It is greenish-brown with a narrow dark broifn 
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Imd raand the periphery end another broader one round the iixnhilion8» 
iihe periphery ia obtusely angulate, the spiral rugose sculpture is coarser 
above, finer and more regular at the base ; 6 moderately convex whorls 
form a little elevated spire. The nearest relation seems to be Namna 
plutOf Pfr., from Gambodja, but it is probably a new species which I do 
not care to describe from a single example. 

6. Hemiplbota othatitjm, ^ens. 

Perak, without distinct locality (Etbngetford). Tho single speci- 
men agrees fairly well with the figure and description of Nanina eyrna- 
riam, known from Penang and Malacca. 

7. Euplbota Bijuoi, Stoliezka. 

StoUoBka, J. A. 8 B , xlii, pt. 2, 1878, p. 14, t. i, f. 4—7, t. ii, f. 16—18 (IbMa), 
HiUs Pfeiffer, Hon. Hel., tIi, 1876, p 108. Kanwa hxjuga, G. Nevill, Handl. 

Moll. Ind. Mna., 1878, p. 81. Nanrna (Roiuia) hiauga, Orouo, J. de Oonoh., xxtU, 
1870, p. 886. 

Buket Pondong (Dr, Tovmaendt Eunger/ord), originally described 
from Penang. 

8. Maoboohlamtb, sp. 

Mr. Hungerford found a few dead specimens at Buket Pondong 
which fairly agree with the form figured by Gbdwin-Austen (Land i 
Freshw. Moll. Ind., iv, 1883, p. 110, t. xxvi, f. 4) and mentioned by him 
as ** If. eontepia, Bens., small var. F ” from Tenasserim. 

9. Maobochlaxts, sp. an nova P 

A single specimen from Buket Pondong. Small, 3 mill, long and 
2 high, horn brown, well-polished, probably new. 

There is besides another muoh smaller species of Mcuroohlamyo 
and a species of Mierocytti^, which I have likewise left undesoribed on 
aooonnt of the very scanty material. 

10. Miobootbtina TOWHSiVDiAiif, Oodwin-Austen A G. Nevill. 

Godwin-Ansten A HaviU, P. Z. B., 1870, p. 786, t. lU, 1 1. 

Buket Pondong (Dr, Toumoendf Hmgofford), 

11. Eaublla PBBAKnrais (0. Nevill), Oodwin-Austen. 

Qedwia-AuBtsn, Land A FzmAw. MdL Ind., i, 1888, p. 8, t. fil, t. 7. 

Penk (Dr, ffVMmwead), Buket Pondong (Evngorford). 

12. SnALA OAunnrBBA, Stolioika. 

BtoUeaka, J. A. 8. B., ziUi, pt. 2, 1878| p. 1. 1, f. 8. Oodwin-AusteB, Imid A 

Isaahw. Man. lad., 8, 1868, p. 86. 
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{Siolitthi), Mr. HiLiig(er£ord found two bidly pwi(#vrf 
speoimeni at Buket Pondong which agree enti*^ with Siohoik^e 
figure and deaoription. 


HELICIDiB. 

13. Helix (Tbacqu) ualatana, n. sp. 

T. latiuscuU vinhihcata^ depresea, tenuis, pilis brevissimie in ZwMOf 
regulares valde approxiinatas dispositis JUrsuta, rufobrwmea ; an/r. 5^ 
pwconvexi sutura valde impressa jimeii, spiram fere planam apiee vim 
prominulo effioientes, uUimus maximus, valde injiaius, antiea hrwiter 
descendens, cirea umhtlicum suhaoute angulatus, apertwra non valde o&- 
Ugm, rotundato-lunaris, penstoma tenue, hreviter expanstm, vim refleseiui^ 
eulwn, sinuoswn, rosewn Diam. maj. 23, min. 18, alt. 14 mill. 

Had — In regiono Perak, log. cl. B. Hnngerford. 

I have little donbt that this is the form mentioned by OroBse (J. de 
Couch., 1879, p. 330) as H. (Planispira) hreviseta, Ffr., from Bnket 
Pondong, bnt judging from PfoifEer's diagpiosis — all I can compare at 
present— I do not believe that the Perak form can be combined with 
PfeifEer’s Siamese species. The latter is pale yellow (*' pallida fnlvida *’), 
round the umbilicus only ** subangpilatus," the peristome is white, the 
dimensions are 22 mill, diam., 10} mill, alt., there are only 5 whorls. 
There appears to be a great deal of affinity, and the oomparison of the 
types may probably result in making the Perak form a variety of JET. 
hreviseta, Pfr., but for the present I prefer to give it a separate name. 

14. A second species of Traohia, of which only a few dead exam* 
pies were found at Buket Pondong, is smaller, the wWls increase move 
regnlariy and the last one is not so prominently large ; t£e spine is a 
little more prominent, the angle round the nmbilions much more obtuse. 
This is perhaps Traohia penangensis, Stol. 

16. Hxux PEBAKKVsiB, Cvosse. 

OmsBs, J. de Oonoh., nril, 1879, p. 199, t. viii, f. 4 (Gsotroehiu). 

Perak (Dr. Townsend), not found by Mr. Hnngerford. I hate 
■ome doubts about its really being a Qeotroohus, a group which has not 
yet been observed in the Indian regiom The figure gives the idea 
»attier*of Batsuma (or Frutieotroekus, Kob.), which group is widely 
spread in China, ai^ might very well range into the Malay 

hitherto so little eq> 1 oKed. 

Mr. de Mesa's pa|wr ocniaus the foUowiag 
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16. Hun BWBTTiYBiiu, de Horgaa. 

de ICorgMi, 1. o., p 68. 

Upper portion of the Kinta Talley. 16 mill, wide, 10 high ; 6at, 
strongly keeled, peristome aonte, oolnmellar margin reflaoted to the 
nmbilicas. May be a Troehomorpha or a Pleototropi§, 

17. Helix thibboti, de Morgan. 

de Morgan, 1. o., p. 68. 

“ Gonnong-Toheora,*' N. of Ipoli, Kinta valley. 

Similar to the last, bnt discoid, reddish brown, diam. 15, alt. 4 
mill. This is most probably a Troehomorpha, 

18. Helix BiBDonnri, de Morgan. 

» i 

de Morgan, 1. o., p. 68. 

Kinta valley between Lahat and Ipoli. 

Diam. 17 mill., alt. 8 mill., flat, strongly keeled, peristome expanded 
C* 5vb 85.”) Perhaps also a Troehomorpha or else a Pleetotropia, 

19. Helix lahxtxksis, de Morgan. 

de M or ga n , L 0., p. 68. 

Between Lahat and Ipoli, Santa valley. 

Diam. 25 mill., alt. 14 mill., flat, slightly (** l^gbrement **) nmbili- 
oated, strongly keeled, yellow (** blonde *’), transparent, peristome aonte, 
thin, oolnmellar margin slightly reflected towards the nmbilions. Might 
also be a Troehomorpha, 


BULIMlDiQ. 

20. Amfhidbomus pbbybbsub, liinn. 

Perak (Dr. Toumtmd), 

STEMOGYR1D.S. 

21. Steeoqtbs (Opxab) obsgilib, Hntton. 

Bnket Pondong (Hungerford). 

22. Stxvootbs (SuBUidHa) ToaiBiLmu, de Morgan. 

T, doagoU hrrrita^ graoiXu, teiMiM, framoooree immodme avo n a H m 
HriahOot oormooifiavida, opaoai amfr. 12 pUmiueeM, epinm Amgakm 
apis# sabsMilo aporhrru obKpta, iMigiilals eeaKi,jMrMNiwi 

ao1lttMl^ mafg^ie odainella sabdaopesfoto, pmdhm moUf 

ala, bati lyiNisala» earn marpias basal! omguhm ro tr m it m hm fe mm d e , 


m 
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Long 83| dim. 6 milL (laflr. U ) 

» Mi „ 4t „ ( 10) 

» SO » 0 w ( i> » ) 

« SI ti di It ( If sj) 

1678. Bttnogyra (Opeat) Urthral%i f, TlMolMJd(P fp.) fit. Vtfilli B8 b4L 
Moll Ind Mni , 1878, p 166. 

1879. Bttnogyra teheMUnna, J. do Mozgan, Le KatnnllitOi 1886| 
p.6e. 

Hab.— M t. Toli41iil prope flumen Flnss (de Morgan) f’BvIkdi'Ftak* 
dong (Dr. B. Toumsend, Hungerford), 

1 cannot bnt believe that the fine Suhultna oolleoted Mr. HnnglN 
ford at Bnket Pondong is tbe same which Mr. Nevill mentions from ilia 
same locality as a doubtfnl H. (Opeas) terehraliif Theob., or a n. sp. I 
have no figure of Theobald’s species at my disposal-^has it been figoied 
at all ? the Concbologia Indica does not give it — ^bnt if the species ol 
the Shdn States is really an Opoas, it cannot be identical with the Perak 
form, which decidedly belongs to Suhuhna. De Morgan’s description of 
hiB ff. tehehelemti is somewhat vague and apparently was takm ftom 
immature examples, but, as the dimensions g^ven by him of a speoimin 
having 10 whorls — 23 x 5 mill agree perfectly with those of soma 
younger specimens in Mr Hungerford’s collection, I think the two forms 
of different Perak localities may be safely combined. 

28. Bhodiva riBAxiirBiB, J. de Morgan. 

de Horgea, 1. o. 1886, p. 68. 

Limestone rocks of Gonnong Toheura near lpoli| Einia valley; 
under dead leaves. 

Mr. de Morgan has founded a new genus for a onrious 
like shell, which he considers to be related to Bhodaa. It may be worth 
while to translate his description here Shell (^lindiaceous, striate^ 
dextrorse, nnmarona whorls, apex obtuse, last whorl muoh larger HhB/Bk 
the penultunate, aperture triaugnlar, oolumellar margin reflected end veiqp 
proHnnent [‘’ssillant’’], peristome continuous. Differs from the genap 
ShodM by the aperture disposde en comet ’* and by Gie want of % 
keel.’* I must confess that 1 to perceive any relatiott to iftedsp 
from these vemarka. The desoriptivesnotee on the speeiee are iiiisgin 
alsoi it k cyHndrioal, fragile, homy yellow, hai 10 regohu^ 

whorie very xtgnlarly and distinotly striate, the suture is Wittlt 
and wril-merksd, the aperture triangular, ohliquoi peristome jmt 
»iimtedC«m»d^*’). Leog. 21^ diem, of lent whidl 4|, ojt 
Swill. 
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It is to be regrettod that this apparently Toxy interesting form has 
not been fignred. Might it not be related to Pemaria, Tapp.-OaiL| of 
Borneo? 

CLAUSILIID^. 

24. OLiUBiLii (PsiUDONiiru) riLiooBTATA, StoUoska, 

StolioRka, J. A. B. B., xlii, pt. 2, 1878, p. 28, t. iii, f. 7, 8. 

Tor. tewuMOBtOf G. Nevill, Handl. HoU. lxid.‘ Mna., 1878, p. 188. H. Orosie, J. de 
Oonoh., zxTii, 1879, p. 887. 

Buket Pondong (Dr, Towmondf Hungerford), 

The few badly preserved speoimens which Mr. Hungerford found 
at Boket Pondong seem to justify Mr. Nevill's olaBsification of the Perak 
form as a variety of the Penang Olautilia filieostata. The variety is 
longer, np to 24 mill., at the same time slenderer, the striation is mnoh 
finer so that it could hardly be called costulate, there are fine spiral lines 
besides, 12 whorls instead of 10 — 11. It might even be separated as 
a species, especially if there are difEorences in the closing apparatus, the 
description of which is insufficient in Stoliczka’s diagnosis. As I am 
unable to compare specimens of the typical Olauailia filieoatata^ I most 
leave this question undecided. 

PUPID.®. 

25. Htpbilobtova BENsoNLiNUu, W. Blsiiford. 

W. Blanfoid, Oontr. Ind. Mel., iv, 1868, p. B. Heifler, Mon. Hel., v, 1868, p. 487. 
OoDflli. Ind., t. vUi, f. 2 . 

Of the three species of Eypaeloatoma hitherto described, H. hsa- 
etmiamm is the only one with which the form collected by Mr, Hunger- 
fprd at Buket Pondong can be combined. Diagnosis and figure agree 
fbirly well, but the latter is not very exact, at least not detailed enough 
for a small form, and the description might also be more complete. It is 
besides not veiy likely that the same species ranges from Ava into 
Perak, while there occurs another species at Moulmein. A comparison 
of specimens of H. hentoaionufii with the Perak form may therefore 
sesnH in separating the latter as a distinct species. Unfortunately J do 
not possess the Ava species. 

CTOIiOPHOBIDJB. 

OTOLOTIBJB. 

26. Ctolotus EUiroiBroBDUiruB, n. sp. 

Teeta aperte umhiUeatOt dsprsfio, pUoiadutanHbuetramfmUeeulp^ 
ia pUeafwm strtu trammmna evhHUbua et Uame efinMue 
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rugotnUi $MnfsH$iime granulata, 9 itiABiemHm 0 orn^ ifira 8r»viftr mmiiAm 
apiee mamillari, nitido. Anfr, 4 ieretei, ad ^atarom jpro/oHdam jdanaH^ 
ultimuB ad aperturam valde descendeM, brevtter eolutut, Aporfurfi diagg* 
naliif eireulariSf peristoma continuum^ rectum. Operculum ieHacemitic^ 
eraastm ; penpheria eulco late emiraturtht extue valde eoncamm margini’ 
bus anfractuum brevitor elevatis, anfraotua 8 obligue plioatfheiriaH* tHuagL 
maj. 7i, alt. 5 mill. 

Hab. — ^A d Buket Pundon^, leg. cL B. Hnngerford. 

This Bpooies is moat probably the same which ia mentioned lit 
G. Neviirs Handl. Moll. Ind. Mas., 1878, p. 256, as Ogelct%s^ n. ep.) fonnd 
at 4ihe same locality by Dr E. Townaend. It belongs to the group of 
0. puaillus. Sow., hunanensist Gredl., etc., which Prof, von Martens has 
named Cycloti suturales (Landschn. Oatas., 1867, p. 124). 

Mr. J. de Morgan doacribea (1. o., 1885, p. 69) an Autopoma Imi 
from the Einta Talley, which I auapect to be a Ogclotue very anmilsr 
to, if not identical with, tho above species. The dimensions are asbottt 
the same, 8 and 5 mill., and the short deaoription of the shell agrees 
very well, oapooially the remark that the live shell is covered with a 
layer of mad. This covering seems to be characteristic of the gronpi as 
1 have observed it, not only in (7. huugerfordianus^ but alao in all Ohinese 
and Pliilij>pine species. The description of the operculum does not in 
any way point to Aulopoma, hitherto not known outjof Oeylon. He 
calls it circular, horny, composed of lamelln placed one upon another, 
slightly convex on the inner side. This might &irly well apply to the 
opeiunlnm of a Oyclotue^ certainly not to that of an Autopoma. <€f my 
supposition as to the identity of the two species be correct, the cpiestion 
arises whether the rules of priority require that the species should be 
called Ogclotue lowi, de Morg. I think that the publication of a Ogclotue 
as an Aulopotna in such an insufficient way that its identity can only be 
guessed, does not entitle it to priority, but, as this can only be decided 
after typical specimens of both species have been compared, 1 have 
thought it better to publish the species collected by Mr. Hungerlsfjd 
under a new name. 

87. OrisTBOPOBirs bolutus, Stolicska. 

Stolkdca, J. A. 8. B., sU, pt. S,|1878, p. 866, t. x, f . Ffeifto, Mem. 

Biqi|A.iii,1876,p.44. G. NeviU, HandL MoU. Ind. Mna., 1878, p. 868. H. Oiemsil, 
deOimoh., sxfii, 1879, p. 887. 

Buket Pondong (Dr. Towneendf Hwngerford ) ; Penang (BtolAoekay^ 

88. Opistrofobus UBVAiroivsis^ Stolirndm. 

fltdta>k..l. 0.. IBM, ,.10(1 ks, 1.7. 

O.Hnlll,HMaL.U70b^aO(. K.OfMnkL..,10TB,^HO. 
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Buket Pondong (l>r» Twmmadi Htmgwford ) ; Penang {SioUeaka). 

According to OroBse, Prof, von Martens considers tbis form to be a 
simple variety of 0. oomieulumf Monss., of Java, whilst Stolicska com<* 
pared it to 0. 9vmairanu$, Mart., of Sumatra. The descriptions of these 
species do not, however, mention the two lines of short cilia above and 
below the periphery (as in 0. biciliatua, Monss.), which seems to me to 
bo a good specido charaotor. 

OYCI.OFHOBIN.2B. 

29. Spiraculum ? beoulspbrosui, do Morgan, 
de Borgan, Le Nat., vii, 1885, No. 9, p. G9 (Cyrlnphorua). 

** Very depressed, very widely nmbilicated, 5 whorls, very finely 
striate ; suture linear, under which there is a deep groove (“ sillon*') 
covered by the margin which forming a canal along the suture is en- 
larged towards the aperture and ends in a lamina (“ lame '*) which covers 
the canal entirely and forms a tube of 4—5 mill, in length. Aperture 
oblique, nearly circular, slightly reflected, near the suture winged 
(«( 4chauor4e"). Colour horny above, brown at the base, a black band 
round the periphery, regularly arranged brown spots on the upper side 
which give the shell the aspect of a rolled-up snake. Operculum cir- 
cular, homy, inner side presenting a spherical depression with a promi- 
nent nnclous in the centre, outer side helicoid (** helico'idale furnished 
with very fine membranaceous lamollfe destined to render the fitting of 
the operculum more hermetic.’* Alt. 8, diam. maj. 25, diam. apert. 8 
mill. 

HiB.— Environs of Lahat and Fapi)an, Santa valley (7. de Mor* 
pan), Lamt (Ind. Mu$,), 

1 have tried to give a literal translation of de Morgan’s description, 
which certainly lacks the technical precision of a diagnosis, bat at least 
permits me to recognise his species in an immature example from Larut, 
It is decidedly not a Oifetophorae : I considered the Larnt specimen to 
he a Fteroeyclus which might, on account of the ourions oanalioulated 
•vtuxe, he related to Pierocyclue aZbsrst, Pfr. De Morgan’s mention of a 
tube and desoriptioa of the operculum point to Spiraculum ; I should 
‘alio have thought of RMoetoma^ hut there is no mention of ike last 
whmd being solute. Whether the species is really new or hM to be 
oomhiiied with a Burmese or Siamese form 1 cannot now decide. 

BO. Spibaculuv kiiitano]|, de Morgan. • 

de Miogta, 1. 0 ., UB5, p. 09 (OyeltipAorw). 

NintavaBeg. 
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’ This ii moat piobaibly a fyinmihm t the operonlam ia analngoaa lia 
that of the last speoioB ; there is at a short distanoe ||K)Oi the apertfM ^ 
small Butnral tube bent backwards. Tho shell is greenish^browOi muA 
depressed, tho last whorl slightly solute. Diam. maj. 19, alt 5 milL 

31. CtCLOFHORUS HALITANUS, BoDS. 

Larut (Ind, JIfuff.), Bnket Pondong (Dr, Tmmsend teste G. I9'evil4 
Handl., 1878, p. 207), otherwiso known from Ponang, Siam, Burmae 

32. Gtglopuorus semesulcatus, Sowerby. 

Bnket Pondong (Dr. Townsend teste Q. Neyill, Handl., 1878, 
p. 200, err. t}p. “ C, semiatriatus**)^ 

33. CYCLornoBOS expakhus, Pfr., ? vaa*. 

G. Kevill, llaudl , 1878, p. 2G9, ** appears to be now s it ia^ear 0, eyomu,'^ 

Bakot Pondong (Dr. Townsend). 

34. Gtclophobus lowe, de Morgan* 

do Morgan, 1. c , 1885, p. C9. 

Kinta valley, common ; Patani, According to the author’s remarks 
this is a fine sliell of 55 mill, diametor ; the description is, however, so 
incomplete that no attempt to compare it to a known species can bo 
made. Not even the colour of tho bholl is indicated. It may be 0. 
auranticusuSf Sebum., widely distributed in the Malay peninsula. 

35. Leftopoma ASPiBAss, Benson. 

Buket Pondong ( Dr, Toumsend^ Hungerford)^ BarmSy Tense^ 
•erisL 

36. Laqochilus towvsbndi, Crosse. 

OroBss, J. ds Oonoh., zzvii, 1879, pp. 200, 3B0, t. viti, f. 8, » lagochaUuat a. sp.^ 
G. Kevill, Handl., 1876, p. 882, =s Oyelophorua baylsi, da Morgan, 1. o., 1888, p. 68. 

Buket Pondong (Dr. Townsend ^ B. Bnngevford)^ abundant in the 
basin of the Perak river, especially in the Pluss valley (de Morgan). 

Mr. Hungerford brought some specimens from the original habitat 
Yrhioh entirely agree with the yery exact description of Mr. Grasse. I 
•m rather inclined to oonsidor the Perak shell merely a rariety of Hr. 
tveoAoidis, Stol., from Penang to which it is closely related ; being, hewi, 
arer, unable to compare speoimens of the latter, I foUoir Mensia. Ovoiit 
•ad KeriU for the present. 

So far as can be jndged, or rather guessed, from Hr. de Moiwii*# 
short remarks on his *' CgclofJiorue hoplriy” it is a LagoiMni and 
probably identical with L* iogmmdif Crosse. 
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ALTOJSIVJB. 

37. Altohua oxBBOSiTtUB, Stoliczin. 

Btoliosksy J. A. B. B.» xU, pt 2, 1872| p 268, t. x, f. 14. Pfeliter, Mon. Pnemn., 
lappl. iii, 1876, p 68 O. Nenll, Handl., 1878, p 296* Orofse, J. de Oonoh., xxrii, 
1879, p. 889. t XU, f. 6. 

Originally doBOribed from Penang, but found at Baket Pondong by 
Messrs. Townsend and Hnngerford. The Perhk form . presents some 
slight differences, vis., pale whitish colour, broader base, and more in- 
flated last whorl, but these do not justify the separation even as a variety. 

88. Altojeus pbrakbnbis, Crosse. 

Oroue, J. de Oonoh , xxrii, 1879, pp 206, 889, t xll, f. 7. 

Discovered by‘Dr. Townsend at Buket Pondong, where Mr. Hunghr- 
lord also collected it in some numbers. Crosse justly compares it with 
A,Jagorit Mart., from Java, from which it is, however, well distinguished 
by its greater sise and bright yellow colour, the smaller number of 
iU whorls, its spiral sculpture. 

89. AxTOJEtrs niriooHiLUB, n. sp. 

Teeta ia(s wnhilieata, deprettaf iuhdi$eo%dea, eolidula, euhHlUer suh- 
diiiaiifef eoitulaio-striatat nthduUkt ruhetcenti^omea ; epira hreviter so- 
noidea apiee obtwo. Anfr, 4 oonvexi, ultimue ad peripheriam ohtuee 
angahtu9t haei valde if^tue, gtbbue, ah apertura eat remote (ea, 2 mtZI.), 
profande oonetrietuif dein tamidului, $ub tubulo euturali breui ea, 4 tnill, 
hngo donee ooetulatue, ad aperturam glahratus, valde deflexae, Apertura 
moetme obltgua, evheireularie^ peristoma duplex^ internum sotiftattiMii, 
expaneum^ eatemum ab illo euleo dietinoto eeparatumf laHuime ee^panaum, 
piam. maj. A 8, alt. 2 mill. 

Hab.— 'A d Buket Pondong, leg. cl. B. Hnngerford. 

40. AlTOJBVS 0LXQ0PLB17US, U. sp. 

IWia sol aperie umbilieata^ depreeea, euhdieooidea^ diekmter et nUnata 
eoetutaia^ atbeeeene, niiidulat epira 6rsewnffis eanoidea^ apiee obtuea, 
Ai^, conveai, ultimue haei if^ue, gibbue, ab apertura eat remele 
eeiislrisliis, dein tumiduluOf eubglabratue, ud i^turam euhito 
tiek lubiilo euburali brevieeimo deneMme eoetulatue, Apertura maxim 
obUqua, eubeireularie, peristoma duplex^ internum porreetumt dupKeoiomf 
mtarmm solso dietinoto ab iUo eeparatum, eeq^aneum^ rg ^ Mmetixm* 
neej, 84, miiik I}, alt, 14 aiU. 

Ad Bukot Pofudong, kg. eL B. Huagerietd^ 
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Belated to the laet, but nn^ niallar, men diataatlj idhbody nlik 
mate whorl without angulation at the peiipheiy, the inner periatome 
much more prominent and the outer lesB widely expanded. 

41. AiTonuB MicsoDisoufl, n. sp. 

Testa oferte umhilicata, diaootdeaf dentissime oostuiata^ eofnsa, spirti 
Irevissime prominula, J^(nfr. Sf— 4 convem, ultimus voids remote ah aper- 
twra leviter eonstrietw, dein dUtortus et ascendens, ad aperturam hrevU^r 
deflexWf suhtus paullwn infiatuSy gibbuSy tubulus auturulis brevtaaimm^ 
Aper^ura jyaruwi obliquay aubdrcularisy peristoma duplex, externum eejpon* 
sum, re/lexiusculum, internum porreotum, expanaiuacuhm^ Diam. maje 
2|, min. If, alt. 1 mill. 

Haii — Ad Buket Pondong, leg. ol. B. Hungorford. 

The peculiar distorsion of the last whorl, which first ascends after 
the constrjption and is then again deflected towards the aperturSi separates 
vhis minute species from all forms known to me. 

42. Altcjius FABYTJLns, n. sp. 

Testa sat aperie umbilicata, discoidea, eonfertim ed minute eoitulaia^ 
Cofnea; apira brevianme prominula ; anfi, 3}— 4 C(mvexiyUltimua paulhm 
ah apertura remote leviter conatrictua, dein tumidulua, haai parum vnfiaiua^ 
aubgibbusy tubulus auturalis breviaaimua ; apertura diagofialia, oircularia, 
peristoma duplex, externum late expansum, internum late porreetum, eta^ 
panaiusoidvm, Diam. maj. 1{, alt. } mill. 

Hab. — Ad Buket Pondong, leg. ol. B. Hungerford. 

Another minute form, still smaller than the last, to which it appears 
somewhat related. It differs, howeTsr, in the constriction being com- 
paratirelp nearer to the aperture, the almost regular last wlu^i the 
hroad outer and yexy prominent inner peristome. 

48. AiTonvB MxoBOOOxns, n. sp. 

Teata umhUieata, glohoao-eoniea, eostuUs eonfsrtia branaveraia ab 
Ueeia spiralid>us quaai retieulaia, cornea f anfr, 4 eonaaxi, uUimMa pamb 
aperturam leviter eonatrietua, auh tuhulo auturaU modioo ianaiua eoaMah 
tua, dain eahglabratua, non deaoendena. Apertura parum obtiquOf /ere 
eirealofu, periatoma hreviter expanaum, ienue, aubdupUeatum, SHma 
Ml.li.altX)mm. 

Bakst Pondoiig, leg. oL E. Hungerford. 

By the oonioal shape, the ngnlar Jest whori, ifao isHeidBis ai^ 
inis this smaBspeoiss is rsiyweB di st iiig n i a lMid fern 
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Hr. J. de Morgan deBoribea, in the paper already mentioned, two 
fpeoiee of fiozn Perak, one of whioh appeara to be a remarkable 

novelty. 


44. Altcjeus joosBiAUMii, de Morgan, 
de Morgen, Le Katnral., vii, 1886, No. 9, p. 70. 

“White, perforate, depresaed, whorls ooilrex, suture deep, last 
whorl very ventrose and strongly contracted a little above the circular 
aperture, sculptured by fine transverse striae ; above the contraction a 
sutural tube, the length of which varies with the age of the shell. 
Peristome double, reflected, presenting the form of a horseshoe, the 
concave side of which is turned to the umbilicus. Operculum homy, 
multispiral, circular, concave, inner side with a prominent central 
nuoleuB." Diam. maj. 11 — 15 mill., alt. 6, apert. diam. 4 mill. 

So far as can bo judged from this not very exhaustive description, 
the speoieB would appear to be related to A» umhonalisy Bens., and physiSf 
Bens. It is the largest form hitherto described. 

Hin.*— Limestone hills of the Einta valley, summit of Mt. Land. 

The other species. A, chaperi, de Morg. (1. o., p. 70), is probably 
A. g%bho8uluit Stol., or at least closely related to that species ; the meagre 
doBoription does not, however, permit an identifleation with any degree 
of oertainty. 


DIFLOMMATINIBJD. 

45. Diplommatika oanaliculata, n. sp. 

T. iexirortOi eoniea^turrita, coitulis aeutU diatanitbui aeulpta, 
flavaaemif tpira, elongata, regularifer eonica^ apioe acuto; anfr, 10 per* 
ConvetBtf ultimui initio conatrictiu, penultimo multo angtutior, ad apertwraai^ 
oloendenf. Apertura verticalia^ angulato-auhcirculariaf periitoma datpUtf 
eatemwa late expannim, TeJUximoulum^ internum auloo ah iUo aeparatim^ 
eBpanftatoalttia, aupeme appreaaum. ColumeUa haai trunoata^ cum mar- 
pinc angulum eanaliformm formana. Lamella oolumellariap vaU* 

iimuia fan ad marginm produeta. Alt. 5, diam. 2 miU. 

Hab.— Ad JSuket Pondong, leg. ol. B. Hungerford. 

niia novelty is well oharaoteriied by the long regular eonioal Bpirs^ 
||ke distant and very sharp riba, the ourions angle at the base of the 
oolnmella, which forms almost a canal and is distinctly continned into 
both peristomes. The latter are prolonged round this angle into a 
■purdike exoresoenoe. Similar fonnations are observed in seversl Indian 
an^hinese speoiea, but in none are they so well devebpedas in this. 
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46. DiPLOMKiTiti ittYilLi, Ovosie. 

Oroiie, J. do Oonoh., KkWi, 1870, pp» BOB, B88, t. Tiii, f. 2 (Palatfki). 

Di 8 C 0 ?ePed by Dr. Townsend and also found by Mr. Hnngerford at 
Bnkot Pondong. I do not know why the author olasses it as a PaMnn ; 
it appears to mo to be a typical Di}>lommatina with well-developed Coln« 
niollnr lamella. Tho trnuc liion of the columella and the oanal-like angle 
at its baso are simihir to those of the last-named species, though not 
quite so distinct. It is onl^ 3 mill. long. 

47. Dcplommatina cuosseaka, Godwin- Aust. & G. Nev. 

Godwin-Aaston A Nevill, P Z. S , 1870, p. 738, t lx, f. 8, 3a. 

Buket Pondong (Dr Townsend, B, Hungerford), 

Very small, only mill, m length, dextrorse, antepenultimate 
whorl tho largest. 1 believe it to belong to the section Diancta^ Mart. 

48. DiPLOMMAiiNA MiQABiLis, Godwin- Aust. & G. Nev. 

Godwin-Auaten & NotiU, 1 c , p. 730, t. lx, f. 4, 4a, 4b. 

Buket Pondong (Dr. Townsend), not found by Mr. Hungerford. 
Dextrorse, 1{ mill, in length From the figure and description I see no 
reason why it should be classed as Valaina, as the authors have it» 

49» Diplommatina supbrua, Godwin-Aust. & G. Nev. 

Godirin-Aiuten k NeTill, 1. o , p 780, t. lx, f. 5, 5a (Palatna), 

Buket Pondong {Townsend and Hungerford) • 

This truly “ superb little shell preseuts, it is true, some similari- 
ties with species of Palaina, but chieiiy in the sculpture, on which sub- 
generic distinotions should not be based. On account of the oonstrioted 
penoltiniate whorl I should class it as a Diancta. 

60. Opisthobtoma paulucoia, Crosse A Nevill. 

OroBBS k Kerill, J. de Conob., xxvU, 1879, pp. 107, 205, 839, t. ri^ %, 
Oodwia-AiiBten k G. KewU, FToo. ZooL boo., 1879, p. 738, t. lx, 1 8, Be, S3. 

51. Opisthobtoma pihakiiisb, Godwin-Aust. & G, Nov* 

Oodwtn-Austen k NevU^ 1. o., p. 788, t. lx, f. 1, la, lb. 

Of these two speiries, bolh dideovered by Dr. Towesead et 
Fondnng^ Mr* Hnngeilord bm, eo Imt as 1 Ban woOf oi4y fcead the 
ettlieMMloea%. 
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PITPZNINJB. 

62. PUPINA ABTATA, BeOB. 

Bnket Pondong {Dr. Townsend^ B. Etmgerford). Known from 
Aya, Burma. 


53. PupiNA ABULA, Bons. 

Bnket Pondong (TowMend and Hungerford), otherwise known from 
Burma. 


54. Mbqalomabtoha (Ooptoohilub) sectilabbum, Gould. 

Perak (Dr. Towneond)^ Larut (Tnd. Mm.). Described from Taroj, 
TenasBerim, and found also on Penang. 

55. Htbootbtis elbpiub, de Morgan, 
de Morgan, Le Natnral., Tii, 1886, No. 9, p. 70. 

Teeta angmte umhiUoataf pupma-formie, eolidienina, suhlavigata^ 
tn anfraetu ultimo diatifiotius rugoao-itriata^ rufo^camea vel aurantiaca^ 
epira irtegularia ovata, apice eonoideo-ohtuao ; sutura impreaaa^ marginaid 
alheaooM ; anfr. G eonvemmculif penulttmua multo longior^ aupra aper- 
fiiram ptanatua^ dorao inflatua^ ultimua anguatior valde deacendena^ ante 
aperturam paullulum aacendena. Aperture verticalia^ angulato-circularU^ 
intua auranttoGih periatoma multiplieatum craaaxaaimum, aurantiaeuH, 
aubtua protractum, margtne extemo ad angulum inaertionia auraum pro^ 
dueto. Opertulum normale, intua oaataneo^calloaum^ anfr. 24 — 3, evtue 
eon/eemiuaoulum^ albidwn^ anfr. 7, marginibm lamellatim eleuatia. Axis 
47, diam. anfr. penult. 23, apertura diam. intua 15}, o. periat, 19}. 
Periatoma uaque ad 8 mill, eraaaum, 

Hab.-— Per totam yallem fluminis Perak (J. de Morgan), LamA 
iind. Mua.). 

The email oolleotion from Larut which I rooeiyed for inapeotion in 
1885, contained this magnificent species, and 1 had determined to name 
and to deaoribe it when I aaw the notice of de Morgan's paper containing 
two iqieoioB of Hyhooyatia. Presuming that one of these might be the 
Larnt form, I delayed the publication until I had reoeiyed the paper 
itself. Although the author's desoription is again insufficient, still I fm 
oopfinoed that his E. eJ^haa from Perak is the same as the one from 
KZsttut. He giToo OTon greater dimensions : long. 50«-*57, diam. 24-*27» 
diam. apert 17-*80 mill. 

If 1 am tolerably certain of this identifioation, I am not quite eure that 
shell is raaHj a novehy. There are three spaoies of Eyhoepstis kaowa* 
Wtfrmida, Bona., item Burma (Moulmem)|iaDa4oN; Pfr., fromOamhodjBi 
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•ltd Hmbm, from Ska. Of wMM^ ibaa XliiM baea 

coiii|Mii*6 ■peoimona ; from the patched deeodptumi I gleftii di» 
mg di&renoes between the fonr forms. 


Name 

1 grtmda 

mouhoU 

my erst. 

ehphai. 

Ash 

IBH 

imii[ 

80 

S0-47iam. 

Umbilioa 

tlOQ 

j Perforate 

Sabumbilioate 

Narrow 

Narrow. 

Colour 

Whitish brown 

1 (fosco albida) 

D( ( ]1 Tiolot 
brown (nai urate 

1 foscu viulaoea) 

Ino imato 
brown 

(oarnou fnsoa) 

Beddish moarnate 

0 * orange* 

Sonlpturo 

Rather smouib 
(hiMnsouIn, 

MX Btriritala) 

bhghilv striato 
(stiiutula) 

SublsBvigato 

Bnbliovigato. 

Lastwhuil 

e • « 

• • • 

Slightly and 
■nddoiily 
aauoudtmt 

1 ovooluto mal 
leaiua 

Dioply doBcen 
dent ns( eii 
d( nt at the 
aperture 

With irregnlai 
spiril said 
Obliquely 
desoeudont 

With distinot rather 
irregular trsaeveTse 
stripes. 

Strongly desoen- 
dent, close to the 
aperture very little 
asoondent. 

Suture 

Impressed, 

maigiuate 

Not montionod 

Slightly 

impress^ 

Impressed, vetr 
distmotly mer^ 
nato. 

Aperture 

Cironlar 

Angolate oval 

Angulato oval 

Almost ouoiilAi 

Pertitoxae 

Whitish, mores- 
sate, with on 
inner groove 
(mtne snl- 

oatnm) 

Orango red, 
dnplicato, ontor 
margin at the 
insertion pro 
ductod upwards 

Inorussate, the 
upper mser 
tion angolate 

Oiange, mnltl- 
plioato, abuormel^ 
thick, ooter msigm 
at the ineertnO^ 
prodooted npwivd4 


IsipeffM as this oompatison from mere diagnosis must neoesiaiiljg 
bS) it seams to entitle the Perak shell to specific distinotion. 

Mr. de Morgan mentions (1. c , p 70) a second speoieo, 
asawnsi; ds Morg , from the Pinas ralley, which is said to diiler IcMv 
JET. slig^ the much smaller sise, the white ooloor, the giaateHr 
al the last whorl at its beginning, the pennltimate whorl haviM A 
tbAer piomfaient gibbosity sA the i%ht side, the flattenu^ ef 
whotlb^aim distinot, the msrgioation of the antniia 
FWed, the tmncwer nmbilioasi and the Igas redaetedlNvMMi* vMir 
41 

























SM 8, Themomekr OUmationi at AUdhahad. [Ko» 4, 

opMWoluitt liM on the inner ei&e a small disb-like prominenoe with a 
oantnl snolene, the ontor side is more oonyex than in the last species* 
Axis 45, diam. 21, apert. diam. 15 mill. As the author does not mention 
how many specimens he found of this species which accompanied H« 
eltphai, it may be but an indiyidual deriation. 

HYDROOBNIDAB. 

57. Gbobibsa MQNTEB 08 AT 1 AVA, Godwin- Austen & G. NeTill, 
Oodwin-Austen A Nevill, Proo. Zool. Boo., 1879, p. 789, t. liz, f. 8. 

Bnket Pondong fDr. Toumsendf B. Hungerford ) . 

58. Gbobibsa bbmisoulpta, Godwin- Austen A G. Nevill. 
Godwin-Auiten A Nevill, 1. o., p. 740, t. liz, f. 8, 8a. 

Based on a broken specimen from Buket Pondong, not found bp 
Mr. Hungerford. 


I have not seen any freshwater shells from Perak ; the second 
Tolume of Kevin's Handlist (1884) mentions only the following speoiei 
from that region 

p. 6. AmpuiiLABia TUHBiifiB, Lea, var. bueampullacba, G. Kev* 
Perak (Dr, Toumtend), 

p, 82. Palupina niGBOALxiisis, Lam., subspeo. poptgrahua, t* Mart, 
Qualla Kangsa (Dr, Towtisend). 

p. 256. Mblabia epiboopalib, Lea, 

QnaUa Eangsa (Dr, Towntend), 

p. 860. Melania jpoioobtxb, Hanley, 

Qnalla Kangsa (Dr, Townsend), 

Mamla, August, 1886. 


jtVlL— On Bolar Thsrmomeisr Observations at AUahahad,^Dg 8. Aa 
Hill, B. So., Msteorologieal E^orter to the Qovemmewt of 2f^W. 
Proffineos, 

[Beoeired Ootober B6th i-^Boad November Brd, I886.3 

In AprO, 1888, 1 sent to the Society a paper on the rnasmoxsmmk 
of solar radiation by means of the black-bulb thermometer tn veeite,* 
In wbioh paper a Tory decided variation of solar heat emisskm diil«t| 
* Bn Jounal YeL Ul, Plwill. 
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the giizi«ipot period wee iaggeeied. Lett yeMT ilso, I pablUhed ft 
in this Journal,* iu which a very eimilar oondniioft Wfti ftrrivied lit» hjf 
a totally distinct method, from the observations mode on cerietti ^yt 
at Lncknow. In the first paper, the monthly mean exoess of the solar 
thermometer on clear days above the air temperature at noon was oom* 
pared with tho barometric prossare and the tension of vapour, as wel) ttf 
with a number representing a pioportionate estimate of the amount of dnsi 
and haze in the month, and then, by combining the observationB of the 
several months by means of Pouillet’s formula (which makes allowavM 
for the varying thickness of the atmosphere traversed by rays from Mn 
sun at different altitudes), transmission oo-effioients for tho various 
constituents of the atmosphere were computed. These co-efficients then 
served to correct the original observations to what would have be^ 
their probable value if there had been no atmospheric absorption, and it 
was in the annual means of such corrected observations that the varift* 
lion in the sun-spot period appeared most distinctly. 

In diBcnssiiig tlu Lucknow observations, ihoso taken with a non* 
registering thermometer at different hours of the same day were com* 
pared, and the ** solar constant was computed by Ponillet*s formula. 
The resulting moan values, though founded on at most only four days' 
observations in each month, gave a very similar variation to t|)jat deduced 
from the Allahabad results, the maximum fiilliiig in 1678, which was 
the minimum year of the lost sun-spot cycle. 

The solar thermometer brought into use at Allahabad in 1876, a 
lai^ge one by Neg^tti and Zambra, continued to be used under neariy 
identical conditions nntil this year, when it was removed to the new 
observatoiy. It had been my intention to keep the exposure of the in* 
Stmment as nearly constant as possible for ten or eleven years, when if any 
appearance of a cyclical variation were found in the observations, it 
might with much probability be assigned to real changes occurring in 
the sun. During my absence from India in 1883-84, howepr, the 
position of the instrument Was changed, and the readings of ^it wem 
permanently increased (apparently by reflection from a small mango 
tree) to the extent of about 2 degrees as empirically determined* In 
Table L, which gives a summsiy of the observations for ten years, tho 
vitiated observations thus empirically corrected are printed in riaidnc 
figures. 


• ToL LIT, Part U. 
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TaBls t^tfaeeii Temperature of the Bm Tkermofneter im €Uw 
Daye above the Air Temperature at Noon, 




Fob 

Mar 

April. 

May. 

Jane. 

. 

Oct. 

Nov. 

Deo. 

Mean. 


CGI 

Ufil 

68 9 


66 6 

67 3 

60 I 

64 0 

040 

620 


03 0 

687 

63 6 


K(li£ 

674 

69 8 

68 0 

084 

621 


66 9 

648 

66 2 

646 

C28 

678 

mMm 

647 

64*6 

68 2 


648 

689 



618 

610 

611 

649 

686 

681 

1880 

630 

68 8 


69 9 

62 0 

616 

688 

62 6 

606 

61*8 

1881 

62 8 

609 



608 

680 

648 

618 

WMm 

006 

1868 

606 

616 



Wjlil 

691 

646 

62 2 

68 2 

69 8 

1888 

609 


610 

684 

67 6 

671 

69 2 

69 8 

68 2 

69 8 

1884 

68 8 

60*6 

69 8 

611 

68 9 


64 1 

663 

63 5 * 

608 

1885 

€32 

662 

680 

622 

610 

681 

616 

64 3 

63 6 

62 $ 

Mean 

027 

68*6 

' 

62 2 

618 

601 

68 8 

694 

682 

620 

616 


In ihifi table, aa in those already published, clear days are understood 
to be those on whioh the cloud proportion at 10 A. m. and 4 p. M. 
does not exceed one-fifth of the expanse. Such days are so uncommon 
in July, August, and September that these three months could not be 
included. The column of annual means indicates cleat ly a cyclical 
Tariation in the ten years, the maximum occurring in 1878-79 and the 
minimum falling about the end of 1883, hence, if such a variation 
appears in the computed values of the so-called solar constant given 
below, it cannot bo set aside as a merely arithmetical result, since it is 
founded upon a similar variation in the data obtained by direct obser- 
vation. The monthly means at the foot show a maximum in February 
and another in November, with a faintly marked minimum in the cold 
weather and another more distinctly marked in Juno. They should, 
however, be multiplied by the square of the earth’s mean radius vector 
for ea<^ month to correct for the varying distance of the sun, before they 
eaa be properly compared, a point which was overlooked in my paper 
4K 1888. When thus corrected they stand as follows : — 

Jan. Feb. March. April. May. June. Oct. Nov. Dep. 

60 - 7 ® 620 ® 61 - 7 " 61 - 8 ® 61 * 6 ® 60 7 ® 689 ® 61 - 8 ® 600 ® 

If the absorptive power of the atmosphere were constant, weislioiiUl 
expect to find the maximum result in June, when the ann rises Idgheat 
ia the heavens, and the minimum in December, when the inoidenoe m 
most oblique and the thickness of the atmosphere to be traveMd by 
the lays is greatest. The actual variation whioh gives in 

Vtbro^ or April and in November and minima in December and October 
nMt be due to the modifyug infiuenoe of a vaxiabiUiy of absoiptioh* 
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For this only ifwo oanses in the least degree Hkely to firednoe til6 ob^ 
served effect suggest themsolves, changes in the quantity of Ifatar ^ 
poor m the air and changes m the thickness of the dust hase ot lAMt, 
dry months. 

XteppardiDg the proportionate quantity of the latter in the serexel 
months, I think the scale laid down m my paper on the Lucknow ohser* 
vaiions probably reprosonis Iho triiih more exactly than that asseined 
in my former paper on tho Allahabad losults. This scale is ■ 

Jan. Feb March. Apul May. Juno Oct. Noy. Deo. 

35 7 9 10 6012 

Tho pressnro of vapour and the total prossure of the air (which 
does not differ by muie than one per cent fiom the true pressare of the 
dry air alone) are given in the next two tables The figures for June^ 
are for the fust hall of tho mouth only, tho clear days as a rule being 
confined to this half 

Taiili it — Iftaw Presmreh of Water Vapour, 







































no %, TKmmiishr Ohmv^^ [No.4t 

Vrott ite ttumthlj mauui of the ezoMs temperatoret and of tliMd 
alomentfli u well ai the proportionate figaree for duet base, we may 
oomptite the tranemisBion co-effioients of the Beveial oonstitaente of the 
atmosphere by a modiBcation of Pooillet’s formula. Foi^, putting B to 
stand for the observed radiation (as given in Table I.) and S for the solar 
** constant/’ we have B s= 6. 7 ^*, where a and jS are the trans- 

mission co-effioients of air and vapour, each of one inch pressure, y the 
transmission oo-effioiont for dust haze of one-tenth of the density ob- 
served in May, c the atmospheric thickness traversed by the rays at 
noonday compared with the vertical depth of the atmosphere, and &, /, 
and A the pressures of air and vapour and the proportion of dust 
respectively. Bemembering that, for the obliquities we have to deal 
irwith, c is as nearly as possible equal to the secant of the zenith distance, 
we may for purposes of calculation put the equations into the form 
log B = log 6 + 6 sec. s log a -|- / sec, z log jS + d sec s log y, and 
the equations for the nine months are more than sufficient to determine 
all the unknown quantities. 

The observations of Mr. Hennessey at Mussoorie and Dehra in 1869 
and 1879, however, probably give more accurate values for the trans- 
mission co-efficients of air and water vapour than could be determined 
in this way, and I therefore adopt them now. These values (fise P. B. S., 
Ko. 219, 1862, page 435) are 

a = -998555 

p = -72783 

Inserting these in the equations for the nine months, we find y =s *99449 
and S » 82^-29. 

The value of y shows that in May, when the dust haze is a maximum 
and the sun’s rays nearly vertical, the absorption by dust does not much 
exceed 5 per cent. This result is probably only brought about by the 
droumstanoe that the reflection from dust particles in all directions round 
jflie thermometer bulb is nearly equal to the absorption by those partiolea 
erhioh lie in the direct path of the solar beam, but it suffices to diow that 
any error of moderate extent in estimating the proportionate qusintity of 
dust lor a given month or year will have little effect on the computed vdna 
of tile solar oonstant. The quantily of water vapour in the unean be 
determined with a oonsiderable degree of exactness, and, when itli 
pressnxe at the place of observation is about an inch, it absoihs 27 pee 
eeai bf the incident radiation. The figares in Table 1. can thereloia 
wpw be oorreoted lor atmospherio abmption as were those in my first 
The resulting values ol the solar oonstant,*’ ooneotsd alao tp 
the earth’s mean distsnoe from the sun, are the following 
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Tear. 

Bohr Oonriani, 

187G 

82 8** 

1877 

651 

1878 

85 2 

1879 

83 6 

1880 

82 7 

1881 

818 

1882 

79 6 

1883 

78 6 

1884 

80 4 

1885 

831 


If theBO results are to bo trustod, tbej show that, dnriug the oyele * 
of risible change on the sun’s suifade, there is a cjolioal variation of 
large range in tho heat omittod bj him, the maximum of emission coin- 
ciding with, or poihaps slightly pieiedmg, the phase m which his sur&oe 
is most uniformly bi.ght, and the minimum coinciding with the phase 
of greatest disturbance, which is also apparently that of greatest absorp- 
tion of tho photoBphoiic radiation by the sun’s atmosphere. For, ill 
1878, tho suiface of the sun was less disturbed by spots than in any 
other year of the ton, while tho spots were most frequent and ooonpied 
the greatest area in 1883 This cunolusion, which, so far as the inini- 
suiun phase of the sun-spots is concerned, was deduoible from the 
observations pubhsbed in my paper of 1883, is confirmed by the aver- 
age variation of the intensity of solar radiation all over India, as de- 
duced in the annual meteorological reports, though probably, on aoooant 
of the somewhat rough and ready way in which the observationa are 
combined in those reports, the variation is not so uniform as it would 
be if a more elaborate method of reduction were adopted ; it is also 
oonfirmed by the variation of temperature all over India and probably 
in other tropical oountiies, Koppen havmg long since shown that the 
temperature of the tomd sono vanes inversely with the frequency d( 
esn-spots) I have also found it distinctly confirmed a setiea of 
groimd«temperature observations made at Allahabad, and, so far 
evidenoe ooUeoted only on this side of the world goes, it may be coa* 
•ideredae fairly established. It is desirable, however, that oouteiib* 
poraneona observations made in Amsrioa, or in some other distsat teglotii 
ibotild be investigated with a view to testing the truth of this varilditli 
in the tun’s heating powers for, thou£^ a variation in the direetion bpa 
indieated seeme to me not opposed to anything we know of the eo f Bf h Utnu 
^of them^bntiidhertobeeipeotedftomiheehai^ie obw^ 

Ui lurfue^ the a&teoedeat proba^ty ii omdl tMlImvtnM 
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Ufoiridteof KOTthing like to great ft mnge as that jast founds a fftage 
to minimniii of about 11 per oeut. of the meaft hefttiiilg 

effect. 


XVIIT. — On probable Changee in the Geography of the Punjab and ite 

Eivere ; an Hisforico^Ocographical Study. •^By B. D. Oldqam, A. B. 

6. M., Dtpaly Superintendent^ Geological Survey of India. 

[Becoiyed SOtli Soptombor {—‘Read Dooembor 12tb, 188G.] 

(With a Map— PI. XIX.) 

Introductory . — Of all the problems with which we are brought in 
contact when we try to unravel the ancient geography of India, none 
Burpoes in interest or difficulty those connected with the rivers of the 
Punjab and Sind. Both interest and difficulty result from the fact that, 
previous to the advent of the English, all civilization and every invader 
have entered India from the North-West, and their difficulty fronv the 
changes that appear to have taken place in the oourses^of those rivers 
during the last three thousand years. It cannot be said that this subject 
has been neglected by previous writers on the ancient geography of India, 
but their efforts have mainly been addressed to the idontiilcation of towns 
or countries, and their reforonces to the rivers are often marked by 'an 
ignorance, or neglect, of the fundamental principles of physical geology ; 
yet the matter is one on which the geologist must be heard as well as 
the scholar, for, whatever dependence may be placed on history or 
tradition, tho conclusions that are drawn are only valid so long as thf^ 
am possible, and no one that has not studied tho mode of action of 
rivers on a geological basis can decide whether any particular change in 
the course of a river, of which there appears to bo historical indication, 
can or' cannot have token place.* 

* Throiigbcmt the following paper, I am largely indebted to the author of CB 
Snimyams enay in tho Oaloatta Review, on the ** Lost River of the Indian Desert 
(voh ha, PP* undentood to be by Bnrgeon-Major 0. F. Oldham). 1 am 

iiiddbted to this writer for having first drawn my attention to the inhleot, for hariSf 
•nggeitsd most of the opinions supported in tho following paper, and for many of 
the references given below. I have, however, except where the contrery is 
stated, verified them in every ease } and, to save wearisome repetition, 1 mnstrojtuMi 
•& wlm wUh to see how little I diverge from the opinions expressed by the 
rsimted to, and to what extent thla paper goee beyond the mattor he bsis tresiM 
of k to ooBipaie the two, promlaliig that the penmd of the Hitihls in the Clalsgtltf 
Esvfeiw wfll psevo anything bat a waste of thno. 
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supposed, and the supposition is supported bj authority, that the Eastern 
Narra marks an old coarse of the Indus, and that it was down this now 
dcMortcd channel that the fleet of Alexander sailed. This supposition has 
been adopted by General Cunningham in his * Anoient Geog^phy of 
India,' whore the capital of the king Musikauns according to Strabo, 
Diodorus, and Arrian, or of the Musikani according to Ourtina, is 
identified with the town known in more modern times as Aror or 
Alor. Ho says that the ruins of Aror are situated to the south of 
a gap in the low range of limestone hills, which stretches from Bhakar 
towards the south for about twenty miles, until it is lost in the broad 
belt of sand hills which bound the Nara, or old bed of the Indus, on 
the west. To the north-east it was covered by a second branch of the river** 
which flowed nearly at right angles to tho other at a distance of three 
miles. At the accession of ilnjali Dahir in A. D. GbO the latter was 
probably ihe main stream of tho Indus which had been gradually 
working to the westwards from its original bod in the old N&ra." 

Leaving his fleet at Alor, Alexander* marehed against Oxycanus or 
Portikanns, or, according to General Cunningham's ideulification, Larkd- 
na, and^Sindomdna or Sehwan, and from Sindomana he “ marched back 
to the river where he had ordered his fleet to wait for him. Thence de- 
scending the stream ho came on tho fourth day to " a town which the 
General identifies with Brahmauabad, notwithstanding that by his own 
confossion this lies twenty miles west of the Eastern Naia down which he 
has just declared that Alexander sailed. General Cunningham's identi- 
fication of this town, the Harmatolia of Diodorus, with Brahmanabad 
seems to be satisfactory, but the more thoroughly this is the case the 
less likely does it seem that the Eastern Narra can mark the course 
of the Indus when Alexander sailed down it. 

But there are more important objections than this. After leaving 
Harmatelia, Alexander sailed down the river to Pattalii, which General 
Cunningham identifies with the modem Haidarabad, and from thence he 
sailed to the sea by two different courses, one of which took him to near 
Karachi, the other to the Ban of Kachh. It seems clear that Alezander’a 
historians placed the head of the Delta at or near Patala, which cannot 
have been much further from the sea than Haidarabad, for Onesikritue 
says that all three sides of the Delta were equalf ; in any case it was 
below Hannateleia. But as Harmateleia and Brahmanabad are the 
and, as this place lay twenty miles west of the Eastern Narra, the Indus 
must in some manner have broken westwards from the bed of the Natfa 

• Cunningham, dneiinC Oeogra^hy c/ India, p. 267 ft Mg. 

f Onnniiighain, op, eU,, p. 289. 
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iitid widmA oftr higher gnmnd. In the tent there is nothing to shew 
thit Qeneml Onnningham appreciated ihis difficulty, but in the map e 
oompromise seems to be attempted which, the usual fate of such attempts, 
oan hardly be called satisfactory. I say seems, for in this map— as in all 
the maps illustrating the work, but more conspicuously in this— an 
attempt has been made to represent, without any distinguishing mark^ 
both the present and the ancient courses of the rivers. On the map in 
qaestiou (No. IX), the “ Narra it. (ancient course of the Indus) ” leaves 
the existing course of the Indus about thirty miles north of Aror and 
flows nearly due south to Jakrao, whence a course is marked running S. W. 
by Brahmanabad to Patala. From Jakrao, another course diverges to the 
S. E., and, after reaching the latitude of Amarkot, turns S. S. W. and 
flows into the Ban— or perhaps into a lake, for it is by no means clear 
whether General Cunningham supposed the Bian to have existed in 
Alexander’s times — shortly after joining a branch of tho Indus which 
flows 6. S. E. from Patala, but whether this eastern line is supposed to 
mark an ancient course of the Indus or to represent the dry bed of the 
Narra is not clearly shewn, but either supposition would be equally im- 
possible. The accounts of the Arab historians and geographers shew 
that from the 8th century the Indus flowed post Mansura, until, in the 
18ih century, it abandoned this courso fur one further to the west, which 
it has since maintained, nod tho Hnpjiosition that the Eastern Narra 
iparks the ancient course of the Indus lands us on one of the horns of 
a dilemma, for, if tho Indus flowed down the Narra as far os Jakrao, 
and the present continuation was then in existence, it is inconceiv- 
able that the river should have left this lowland to wander up hill, 
through the higher land to tho west ; nor, if this lino is meant to rq- 
present the present channel of the Eastern Narra, which did not exist 
in Alexander's time, is it possible satisfactorily to explain the excavation 
of this obonuel. I have not written the above in any spirit of captions 
qritioKBm, but merely to shew tho difficulty that attaches to the elnoida- 
tion of tho ancient geography of Sind if we accept the prevalent idea, 
iaoonaistent as it is with tho known principles of physical geogn^hyi 
tihat tho Eastern Narra represents an ancient oourse of the Indus. 

* § 2. Tho Indus in its course through Sind flows between banks thqt 
qlro raised above the general level of the country, which slopes awsg on 
qither side. This is a feature common to all rivers which are rsjsiiig 
^ level of their alluvial plains by the deposit of silt, but, at BukJw^, 
tfie Indus exhibits a feature which is exceedingly rar% if not wit|S|oat % 
parallel, in the ease of any other river, for here it flown at the higher 
Intel through a gap m a low range of hills suxxounded on either side bp 
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aUavima it a lo#er leVel tlkaa tliat of the riirer where It ptMt^ ilMtifii 
the gap. Tb is difficult to give aaj satlsfactoiy ekplahatioa of this 
feature if we suppose the Indus to be the onlj river that ever flowed in 
this region, but I hope to shew that there are both historical and geo^ 
graphical indications of the former existence of a river which flowed 
to the Ban of Kach, independent of the Indus, and, if wC adinib iH 
existence, the following hypothesis may ho offered as a possible oxpldtkaA 
tion of the existing peculiarity in the course of the Indus. 

In former times, the Indus wandered over the plain which surroutillg 
the Kbairpnr hills, raising the level of the soil on either bank till It 
broke away into tho low ground on one side or the other, and so 
degrees raising the level of every part ; during the latest phase of tbif 
process, previous to the origin of the existing conditions, it flowed east 
of its present course and, having raised the level of the ground thcrCi 
wandered away westwards ; by this time the surface of the alluviuttl 
had been raised till it was level with a gap in tho Khairpur hills at 
Bohri, and, as the allinium south of Die ridge would probably be at a 
considerably lower levcd than on tho north side, the waters of the Indtiiii 
Laving once found an outlet through this gap, would soon establish a 
permanent course for thomselvos. If then wo assume that the othsl^ 
river instead ot depositing silt and raising the level of its allnviiim was 
an eroding stream, we may suppose tliat it gradually worked westward! 
till it reached the present situation of the Eastern Narra and excavated 
that oliannel : the flood waters from tho Indns would smooth off thd 
slope between them, and, had tho process continned, there can be littlb 
doubt that the Indus would soon have broken away into this low lying 
ehannel, had not the other river, owing to a change of course in its upp(nb 
reaches, dried up before this happened. It may seem strange that two 
rivers should have flowed so close to eaoh other under such differe&l 
eonditions, but it must be remembered that, if the second river wti 
email in comparison with the Indus, it may well have deposited all it! 
silt higher np its course, and consequently have had none to depoeil 
when it reached the latitude of Bohri. 

So far 1 have merely proposed a possible hypothesis to seoofult 
for the known peouliarily of the course of the Indus, but I hope to bd 
able to shew that there is both historioal and geographical evidence 
ef the lonier existence of this second river. 

§ 8. The commonly accepted opinion that the Eastern Karra nsAaM 
the isrmer conme of the Indus is no doubt due to a prevalent tradillbiiM 
that eieet among the aativee of the country ; but it tonst be bcdtf 
Bund tbsit ihcee tradHions often arise from an endeavonr te^ 
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known pkenomeoa, and that when they have their origin in hietorioal 
fiMt, this has become so modified by the alteration inherent in oral 
transmission, not to mention tliat resnlting from a change from prose 
to verse, that it is impossible to separate the original foundation of 
fact from the suporstructnio of fable. Nevertheless, as no tradition 
ever arose without some foundation in fact, whether an historical 
occurrence or a phenomenon requiring explanation, these legends 
must not be neglected, but rather regarded as valuable hints as to 
the direction that research 'should take, although they can never be 
appealed to as proof. But even legend throws some doubt on the 
correotnesB of the common idea, if we may believe the following quota- 
tion from the Tarikh-i-Tahiri. After mentioning the size of the ruins 
of Muhammad Tur, the capital of the Sumra chiefs of Sind, he gives 
the following account of its destruction : “ The cause of the ruin of 
the above-named city and its dependencies which had flourished between 
900 and 1000 years was as follows. Below the town of Alor (Aror) 
flowed the river of the Panjab which was known as the Hakra, Wahind, 
Dahan, and by others, for it changes its name at every village by which 
it flows, after fertilising the laud the river poured its waters into the 
sea." The legend then goes on to say how, as a result of the oppression 
and lust of Delu Bai, who ruled all the land between the capital and Aror, 
the H4kra was diverted into the present bed of the Indus.* This exhibits 
the legend in a form slightly different from that which it now takes ; and 
the mention of Muhammad Tur as well as the names of the river, Hakra, 
Wahind, and Dalian, none of which are applied to the Indus, but all of 
which are applied to a dry river bed further east in which the Indus has 
certainly not flowed within the historic period, all points to the conclusion 
that the legend originally referred to the drying up of that second river 
whose existence I have hypothetically inferred. The change that has 
come over it is easily understood, for to this day part of the flood 'Waters 
of the Indus find their way into the deserted bed of this river ; and, 
when the memory of the co-existence of the two had passed away, whab 
more natural than to suppose that what had occurred was an alteration 
in the course of the Indus, which, as usual, came to be attributed to the 
vices of the ruler of the country so laid waste. 

> This supposition also fits in with a tradition which, according to 
the writer just quoted, f is prevalent, on the borders of Bikaner, to the 
effect that the waters of the H4kra spread out into a great lake at a 
place called Kak, south of the Mer country. No place of the name of 
Slak is now known, but we have Eachh, which may be it, and the*early 
Arab Historians mention a piratical tribe, the Kerks or Kurks, whe 
* Ostoatta Esrisw, XJZ, SO. t Csloolto Berisw, UZ, 17. 
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appear to liOTe inliabited the alicrea of the IndoB Delta and EabUi ; Imt^ 
however thia may bo, the Hers are well-kno?ni aa a tribe formerly in- 
habitixig the aonth-weat comer of the Indian Deaert to the north of the 
Ban of Kaohh, which doubtleaa ia the great lake referred to in the 
tradition. 

Neither the historians of Alexander the Great’s invasion of India 
nor the classical geographers throw any real light on thia qneation. 
Ptolemy is doabtless the fullest and most complete in hia list of looalitieSy 
but the modern mpresentatives of most of his towns are aa yet a matter of 
dispute. If General Cunningham is light in identifying the Monaikanoa 
of Arrian with Aror, it would support the generally-accepted theory, for 
Ptolemy placeb Sousikanos, which is evidently the same place, west of 
the Indus ; it seems to mo, however, more ptobable that the Kamigara 
of Ptolemy, which ho plac os oast of the Indus, occupied the position 
known in later days as Aior. The ruins of tins city are still known in 
tho neighbourhood as Eamau, and this with the affix nagar might easily 
be corrupted into Kamigaia.* 

From the date ot Ptolemy’s geography we loac all sight and know- 
lodge of Sind until the advent of tho Aiab geographers and hiatorians 
in the eighth ceuluiy, from whom some information can be gained aa to 
tho course of the rivets lu their times. 

Unfortunately, the woiks to which one would naturally first tnm 
are uaeless, or, worso still, misleading. The Arab geographers had aU 
a very vague and geneial idea of Indian geography, mde^ their works 
compare ill with our modern knowledge of Central Africa or of that terra 
incognita Cential Thibet, their distances are vague and often incon- 
sistent, their bearings ore seldom correct, and, to make confusion worse 
confounded, they were constantly confusing places which had aitnilgy 
names though distmct and distant from each other — a mistake ren- 
dered easy by the character in which their books were written, and irhioh 
betrays itself constantly in the fact that hardly ever do two difiereni 
authors spell the same name similarly. 

Of ail the geographers quoted in Sir H. Elliot’s History of India 
but two mention on which side of the Indus the town of Aror was situated : 
A1 Msiudi says that it was on the west bank of the Indus, f and Ai Idrtsi 
says that the Mihran runs to the west of Dur (Aror).( The oontra- 
diction here ia apparent, not real, for strangely enough all the beaov 
ings given by Al Idrisi have been reversed, § yet I cannot help 

* Aftctfut IfMZta aa daaertbad hy Ptolemy, fto., J. W. ICcOriadle, M. A., X. %, 
A. B., London, Oalontto and Bombej 188S, p. 151. 

t Iffiotfs Mkkfy tf IndUh sditsd by Fwf. Dowaon, 1, 25. 
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In ttii Ma his statement is reslly oomot, thongh o<mstmetivsfy 
irrong. In the extract from A1 Istakhri it is merely stated that Almr 
is situated * near the Mihran/ but, in the map reproduced by Trci, 
Dowson* and extracted from the Askk&lu-l Bilad (a copy of Ibn 
Haukurs work), Alrur is clearly placed on the east bank of the Indus, 
on the same side as Multan and the opposite side to Sadusan aad 
Makran. This map is said to be very similar to that of A1 Istakhri, as 
published by Moeller, and may be regarded as probably more trustworthy 
than the text, into which clerical errors are so easily introduced. 

But if the geographers can give us no definite information on this 
subject, we can at least obtain a fairly certain answer from the historians, 
for, in the Ohaohnama,t it is stated that Chach sot out from Alor and 
after many marches reached the fort of Pabiya “ on the Biyah,** after 
capturing this fort he crossed the Biyah, and, having passed the Havi, 
reached Multan: the same itinerary is given for Muhammad Kasim’s 
later march over the same country both in the Ghachnama and by Al 
Bil&duri,]; and it is certain that the passage of the Indus, had it been 
crossed, would not have been omitted by a chronicler who was careful to 
mentiou the much smaller rivers of the Bias and Bavi. In the cose of 
Muhammad Kasim, the passage of the Indus at Nirun is recorded) but 
there is no record of his recrossing it before reaching Aror. 

This should be sufficient proof that the Eastern Karra has not been 
the bed of the Indus, at any rate since the eighth century, but this 
opinion is so widely held and has been so supported by authority that 
it will not be amiss to bring forward still farther evidence pointing in 
the same direction. 

The Arab geographer Al Idrisi places the head of the Delta, or the 
place where the first distributory is given off, at EAlldri, * a hard day’e 
journey' of forty miles from Mansura. The exact words of the itans- 
lation are ** at KdlMri it divides— the principal branch runs towards 
Mansnra, the other flows northwards (southwards) as far as Sharfisau 
it then toms westwards (eastwards) and rejoins the chief stream fonniug 
heneeforward only one river. The Hihran passes on to Kiruu and then 
fk>ws into the sea.”§ Further on it says, “ K4lUui on the west (east) 
hank of the Mihian is a pretty town well fortified and is a busy trading 
place. Near it the Mihran separates into two branches ; the laigeii 
mae towards the west (east) as far as the vicinity of Mansuria wbicB 
is on the weet (eaet P) bank ; the other ruiHi towards the aortbwsit 

• llUtfs AiCwy ^ I, Sa. 

t Op* ett • 1, 140. 
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(goatk-«««fe} thanio thenorik (mi^) and than ioimdi iha 
Both wiita at the diatanoa ^ about twelve milaa bdow Hanwkdk/** 
It will be noticed that the bearings in these two aoooimts do not agtawt 
probably in the second case we should be satisfied with turnii^ ^tana 
three quarters of a semicircle, but even then they would not out in, and 
in cousequenoe the first set, which are more consistent, must be regard* 
ad as more nearly correct ; any way it is clear that the livar 
cated at a place called Kallari, forty miles or a * hard day’s journey ' 
from Mansnra, that one branch flowed by Mansura, and that the t]ivn» 
reunited below Mansura. 

At the conclnaion of the second account he says that from Kdlldii 
to Sharfisan is three days. I refer to this now as the statement li 
puzzling, but is duo to the confusion of two places of very 
names, KalUri and Balldri. On Ibn Haukal’s map the town at the 
bifurcation of the river is culled Dallarl while Kalari is farther north and 
at some distance from the river. In the text he says that Ibn and 
Ldbri — which Prof. Dowsun identifies with Amari and Kdlldri — are 
eiiuated east of the Indus, bat distant from it. Al Idrisi's two aoconnte 
are evidently from different sources, and it is probable that either he or 
his informant must have confused the Bdlldrl, or Kdlldri, at the bifnJi* 
cation of the Indus with the other town of similar name situated to 
the east, which might well be three days distant from Sebwan. 

The first account too is somewhat difficult of understanding, fyr it 
is impossible to understand how, fnim any point one day’s jonrney— wnyi 
if it be one of four miles^from Mansura, a branch of the Indus could' 
flow south to SeUwan. It is of course a physical impossibility that the 
Indus should have flowed any distance northwards, and the general 
reversal of Al Idrisi’s bearings has already been referred to. Ufo other 
authority makes this statement, and the map of Ibn Hankal pkuMi 
Sadtoau on the west bank of the Indus above Balldri, where the river 
bifurcates ; ibis is altogether a more probable disposition. 

We have thus two authorities confirming each other that in the tevUs 
or eleventh oentuiy the Indus or a branch of it flowed passed SadtoM^. 
wihioh we may certainly identify with Sebwan. The Cbaohndma seenia 
to shew that same was the case in A. P. 713, for it says that, whett 
Mi^iamiaad KAsim besieged Siwistan (Sebwan), the river ** 

Edwal *’ flowed north of his oiunp.f There can be little doiibi tM 
this wae either a bend or a branch of the Indus. 

It is thus olearly proved that at any rate since the oommaiioemeat 
of the eighth century of our era the Indus has flowed west of Aser^aml 
the lauge of hills zunning southwards, and that, thoogtoit is |»iBtiW% 

• Qp. at., x,9». t Wot, op. at., 1, ito. 
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nertaia tluit the Indns, or one branch of it, must have at one time flowed 
thvongh the gap near Aror, it is equally certain that nothing but the 
flood waters then or since have flowed eastwards past Aror to the Narra, 
and that for the last 1100 years at least the Indus flowed west of the low 
range of hills rnnuing southwards from Suhkur and Aror. The tract 
of country between these hills and the mnge to the west is on the map 
a simple network of deserted river channels, and it will be hopeless to 
attempt to determine with accuracy which of these was the river course 
at any one particular period. 

§ 4. Yet, though the Eastern Narra is not a deserted bed of the 
Indus, it seems probable that as late as tho eleventh century it was 
occupied by a flowing river. My witueBses to prove this are, let^ the 
Chachnama, and, 2^(7, the Beglarnama, both translated in the first 
volume of Prof. Dowson's edition of Sir H. Elliot’s History of India. 

When Muhammad Kasim invaded Sindh, ho sent his mangonols up 
the river to Niran, and, after receiving the submission of that place, he 
determined to go against Sehwan, and after its capture to “ reoross the 
river and proceed against Dahir ; from this it is evident that he must 
have crossed one of the main branches of the Indus, thus confirming 
other accounts which place Niran between tho two main branches of 
the Indus. After the capture of Sehwan, he returned to Niran, where 
he oros|ed the Mibitin by a bridge of boats, and went against Dahir ; 
after crossing the river and defeating Dahir’s troops, whom they pursued 

* as far as the gates of Jham,’ the Arab army maiohed on till it reached 

* the fort of Bait,' whore an entrenched camp was formed. Muhammad 
Kasim then advanced towards Hdwar and came to a ** lake," but, as this 
had to be crossed by a boat, it was probably a branch of the river ; after 
crossing be advanced a day’s march and came to " Jewar on the banks of 
the Wadhawah (or according to another MS. Dadhawah’*).t After his 
defeat by Muhammad Kasim, Dahir took refuge in the fort of Bdwar, 
which was but a day’s march from * Jewar on the Wadhawah,' and which 
seems itself to have been on the Wadhawah, for, among the administra- 
tive arrangements made by Muhammad Kasim before he marched norths 
wards, it is stated that he placed ** Nuba, son of D4ras, in the fort cf 
B4war and directed him to hold the place fast and keep the boats ready. 
If any boat coming up or down stream was loaded with men or arms of 
war, he was to take and bring them to the fort of R&war.’'t From this 
it is evident that B4war was on a navigable stream, and it remains to 
identify this if possible. 

Klphinstone has placed Biwar on the Indus, but this was dearij 

• BOiot, op. Oie., 1, 158. . t Qp* h lfl8. t Op. rie., 1, 18S. 
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not the case, for it wu eevenl meirohea east of the Indue, three hatting 
plaoea being mentioned in the Ghaohnama, and the context clearly shew- 
ing that these were soparatod by more than a single stage ; besides whidi 
the text says that, when it was known that Dahir had been killed 
** between the Mihran and the Wadhawah,” the chiefs and offioezs of the 
Bani took ^fnge in the fort,” thus clearly shewing that, in the opi- 
nion of the writer of the chronicle, the Mihran and the Wadhawah were 
not one and the same river. This would perhaps be of little value if 
nnsnpported, but, on examining the latest maps of Sind, I find that the 
Karra can be traced northwards to Sahara in Lat. 27^ 15, where it ends 
abruptly, that thence for twenty-three miles its course is obsonred and 
obliterated by the deposit from the flood waters of the Indus : but, in 
Lat. 27^ 25', Long. G9^ 18', I find a deserted river channel, called on the 
map the ” dry bed of the river Wundnn,” which is continnons with the 
dry bed of the H&kra, traceable through Bhawnlpnr and Bikanir. This 
similarity of name certainly lends great support to the theory, originally 
started by the anonymous writer iu the * Calcutta Uevie/w^ * that the 
Karra is the old bed of tho Hakin which till the thirteenth oentnry 
pursued an independent course to the sea. 

Further evidence ot the existence of another river besides the 
Indus in this region may be found iu tho Ohaohnama, where it is 
related that, on the way from Rawar to Brahmauabad, MuhammSkd 
Kasim laid siege to the fort o( Dhalila, and ” when tho besieged were 
much distressed « * * they sent out their families into the fort which 
faces the bridge, and they crossed the stream^ of the Kaljak without the 
Musalm&ns becoming aware of it.” At daybreak they were pursued 
aud overtaken as they were crossing over ** the river ” and ** those who 
had crossed previously fled to Hindnstan through the oouutty of 
Bdmal and the sandy desert to the country of Sir, the chief of which 
country was named Deoraj.” But far more important and convincing 
evidence is to be found in the Beglam&ma. It is there related that, 
after an embassy to Jessalmer, Kh&n-i-Zam&n (the hero of the ohroui- 
ole) went towards Kasrpur, and, in the course of his journey, it is iiioi- 
dentally mentioned that he crossed * the tank Sankra.'t At Kasrpur, 
being pressed for money, he determined on a marauding expedition 
against the ” Sodhas at the village of Tarang^hi.” He set out oqd 
** crossed the waters of the Sinkra,” aud ” when Ddda and Gbisi learnt 
that he bad gone in that direction they rode after him ; ” but 
youths had*foxgotten to ask the permission of their parents, who todn 
after them hot haste and reached the S6nkra jnet ae their eons wsve 

• Noteemiilie Lost lUver df the Indian Desert, Oofoutta Dseiew, lilX, 1— MT* 
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ATOMing ifc; ih» Utter, when they saw tliat their &ther» had oome 
alter them, immediately ** threw themselyea into the atream, twam their 
honea over, and joined Khin-i-Zam4n.*’* 

The SiLnkra here is evidently what we now call the Nana, and the 
name given is the same as Hdkra or Sakra, which is applied to the dry 
bed of the lost river in Bajpntana, while the mention of the horsea 
awimming the river shows that this must have been of some depth, quite 
snfficient to be navigable for oountiy boats. 

It seems then that, as late as the beginning of the eleventh oentnry, 
the Eastern Narra was ooonpied by a considerable stream of water, and 
was known as the Hdkra, Sakra, Wandan,‘Dahan, Wadhawah, Dadhawah, 
or Wahiud. These names really resolve themselves into three. H6kra or 
Sdkra is the name still applied to the dry river bed which can be traced 
through the Western desert, whore the letter S is almost invariably 
changed to H. The next four are also one word, D and W being easily 
confounded in the character in which these chronicles were written, and 
the termination * wah ' simply meaning a stream. While the last appears 
to be a separate name which translated means the ** river of Hind," a 
name which appears of itself to separate this river from the Mihran, the 
liver of Sind " now known as the Indus. But I have already shewn 
that the Indus must have flowed west of Aror since the beginning of the 
eighth century, so that there is little difhoulty in accepting the conclusion 
that the Eastern Narra marks the course of a dried up river which can be 
none other than that which the names applied to it indicate, the " Lost 
Eiver of the Indian Desert." 

IL Tke Lost Biver of the Indian Desert ,— lost sight of the dry 
bed of the old river Wandan in Lat. 28° 16', Long. 70° 33'. Above this 
comes a stretch of sixty miles in which the river bed has either been 
completely obliterated by drifting sand or at any rate is not marked on 
the Revenue Survey maps of Bhawalpur, but in Lat. 28° 46', Long. 71° 
25' we again find a diy river bed which, under the vaiying names of 
Bakra, Sotra, Ghoya, Ac. can be traced through Bhaw^pur, Bikanir« 
and the Sirsa district till it is lost near Tohdna in the Hissar district. 

Although the connection of these two dry river beds has not yet 
been tcaoed (unless we may take a passagef in the essay which has more 
Man onoe been alladed to to mean that the writer had personally ttaeed 
the eonneotion), there can be but little doubt that the two were origtnallj 
continuous and are the sola remaining traces of that great river which, 
aooording to the traditions prevalent throughout the desert^ Ones fUwed 
through this now barren trsot to the sea, or, acoording to other acoountC^ 
to the Indus at Sukkur. 

• AM, p. 285. , 
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Aa Mgftrdf tiie date of tbe dual diying ap of t)iie fiw tibe miif 
ondeooe we have u the couplet^ quoted by OoL Todd,* whioh laya titfit 
the nyer dried up m the tune of the Sodah prince Hamir. A prince d 
that name was oontemporary with the Bhatti rajah Dooeaj who aeoended 
the throne of JessollneT in A D 1044 * there u no proof that thin 
wan the same Hamir as is referred to in the conplet, but we have already 
fonnd that the latest mention of the Hakra or Siukraf as a flowing 
nver is about 1000 A D , and tliat it is not mentioned in^ any con- 
temporary record of later date , it ih, consequently, possible that the two 
Hanurs are one and the same, and that the dryinj; up of thu lost liTOr 
took place some time during the eleventh century. 

§ 2. Wo have next to decide from whence came the water that 
filled thu river bod , the first hypothesis tliat may be mentioned ia that 
of M de Saint Marlin He consideiod that it was the Saraswati of the 
Vedas whose coarse had been sborteued to its present limits through a 
diminution of rainfall This hy]m(hoHU is, however, untenable, for there 
is no histone evidence of such an enoi mous climatic change as this im* 
phos, nor could such an euoimons laiiifall on the Himalayas hare existed 
during the human period without leaving its traces in the boulder de* 
posits of the stieims whore these issue from the hills on to the plains. 

Another theoiy, propounded by an anonymous writer in tbe Oal* 
outta Hoview,{ is that the Hakra was otigmally occupied by the Jumna 
or a branch of it Whether it may evei have earned any of the waters 
of the Jumna, I will afterwards consider, bat it is certain that it could 
not have done so since the timo of Manu, who mentions the Jumna as 
joining the Ganges at the modern city of Allahabad, and I have shewn 
that the Hakra was probably a flowing nver at a later period than 
that. 

The third, and to mo most probable, theory is that of the anonymous 
essayistl whom 1 have already quoted several times and shall quote 
still oftraer, and who sapposes the Hakra to be the old bed of the SttUqf, 
which, previous to the thirteenth century, did not join the Bess, as it now 
does, but pursued an independent course to the sea. 

This hypothesis was warmly combated by another anonymous writer 
in the same periodical, and it will be oonvement before passing on to 
the evidence in its favour to consider one argument wlnob has bsCn 

* Asasls ef Bajasthaa | a aketoh of the Indian Deiert, ohapter I. 
t Tbase sra tha samt word, many of these Weatam Bajpnta bsine wtobtoto 
pKononnoa the letter 8 * 

t Oolyntta LX, 8f (Xe76). 

I iM, UX, pp. 1-87, (1874). 
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«ig«d«iiii»tit *'°^*B*™ ^ Mr. WilMa 

in hii final report on the Bettlement of the Sirsa diatriot, that the 
Hakra ia not livge enough to have oarried the watera of the Butlej. 1 
will quote Idr. Wilsou’a own words t The Sotar is a well-defined Tidl^, 
varying in width from three to six miles, of no great d^th, and 
usually quite level from side to side, but distinctly marked off from 
the lighUcoloured loamy soil of the plain through which it pasBea by 
a clearly defined bank or sand-ridge on either aide, and still more by 
its dark rich clay soil free from admixture of sand and producing a 
vegetation different in character from that of the surrounding country." 
a • • <1 p'rom the appearance of the Sotar valley and the numerous 
remains of towns and villages which stud its banks all the way to 
Bhawalpur,* it is evident that at one time it convoyed a much larger 
volume of water than at present, and probably was the channel of a 
perennial stream. But though it must have been, as it is now, the 
largest and most important of all the drainage channels between the 
Sutlej and the Jumna, it can never have oarried a river at ail approach- 
ing in size to either of these two. The valley is too shallow and ^ews 
too few marks of violent flood action for this to have been the case | 
and there is none of the river sand which would certainly have been 
left by such a stream. The soil is all rich alluvial clay, suoh as is now 
being annually deposited in the depressions which are specimens of 
those numerous pools which have given the Saraswati its name, * The 
river of Pools * i and there seems little doubt that the same action 
as now goes on, has been going on for centuries, and that the numerous 
mountain torrents of the Indo-Ganges watershed, fed, not by the 
snows bnt by the rainfall of the Sub-Himalayan ranges, wandering 
over the prairie in many shallow channels, joined in the Sotra or 
Hakra valley and formed a considerable stream, at first perhaps peren- 
nial but afterwards becoming absorbed after a graduaUy shortening 
oourse, as the rainfall decreased over the lower Himalayan slopes, and 
as the spread of irrigation in the submontane tract intercepted mom 
end mom of the annual floods ; and the comparatively feeble streatOi 
outting away all the prominency in its bed, deposited the silt in th# 
depreasionB, and gradually filled its valley with a level layer of rich 
hard olay. The same process appears to be still going on, and the bed 
of the stream is gradually attainmg one uniform slope through(mt."t 

• Mr. Wilson had tnoed its ooone onliide the 8ina diitriet on native author^ 
My into the Gunh near Bhawilpor. Aotnal sorroy has shewn that this iefina- 
tUmwaaenoaeons. 

t J^eoi rtfioH pf Him SmtUum pf th* pf $h$ fimh 

jah, hy J. Wilstn, Bettiement Qffioer, Oalontta, IQM, 
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1 have quoted this paesage as giving a dear statement of the natsre ei 
the objection raised, ins., the shallowness of the channel and the differ- 
enoe of its soil from the sandy silt found in the present bed of the Sot* 
lej, and at the same time describing the manner in which it is even noir 
being filled up with an allnviam precisely similar to the eristifig Boil, 
and different from the sandy silt of the present bed of the Sntlej, thus 
destroying the objection just urged so forcibly. There is no e^f^nee 
of the progressive diminution of rainfall assumed by Mr. Wilson, bnt 
the other reason— the extension of u*ngation— would certainly absorb an 
increasing proportion of the water, and may account for the hiok the 4 
the waters of the Gaggar appear to have reached further down tfaia 
channel about the commoncement of the present century than they now 
do. 

Another objection which has been raised is, that the Sutlej flows in 
a depression below the level of the plain over which the Sotar pursues 
its course, and that neither it nor any of the dry river ohannels, to be 
mentioned further on, which communicate with it have been traced into 
connexion with the Sutlej. As regards the first, this is a common 
racterisiic of all the rivers of the ludo-Gangetio plain, and it is certain 
that, as long as the present conditions existed, it would be impossible for 
any great changes in their oourses to take place. Bui it is equally 
certain that, when these plains were being formed, the rivers must have 
vrandered over them in channels raised above the general level of the 
surface, and were oonsequently liable to ooustaut oluuage of course, and 
that the present configuration is due to a ohange of oonditions, from 
one of deposition to one of erosion by the rivers, the exaot date or 
of which has not been established. 

With regard to the second objection, it implies an ignoranoe of tbe 
conditions under whiob rivers flowing over an alluvial pli^ may ohaaga 
their course. In such oases rivers flow in places in a single weU-defined 
deep channel, but in others they spread out over a shallow ill-defined 
bed or even split up into several distinct ohannels } it is at such plt M i es 
as this that a river is liable to break away into lower ground on either 
side, the shallow channel becomes obliterated and gradually meiges into 
the general level of the plain, but lower dowfi, where the river flowed 
in a deeper and better defined channel, the dry bed remains 
able and marks the former presence of the river. 

S 3. We must now consider the historic evidence in fiavoor of or 
against ilie supposition that there have been extensive changes in the 
oonrse oi the Sntlej during the historic period. * 

la the Tedas^ the Sutlej la seveial timss mentioned under the dafini 
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of Satedni, but only in one case is it mentioned or supposed to be 
ttiontioned in connection with the Beas, and that is the d8rd hymn of the 
8rd Mandala, where the confluence of the Ohutndri and the Yipas is 
Inferred to; there are, however, some points in the description which 
render it open to doubt whether this refers to the oonfluenoe of the Sutlej 
and Beas, and, moreover, it would not prove that the Sutlej did not 
pursue an indojiendent course at a subsequent period, unless we could 
also prove that the present oonfiguration of the ground, the distinction 
of Khadir and Bhangar, of strath and upland, existed in Vedic tisies. 

Coming to a later period, wo do not find the Sutlej mentioned by 
any of the clossio historians or geographers. In Arrian's Anabasis them 
is no mention of the Sutlej, though all the rivers, from the Indus to the 
Beas, are mentioned, and, in the description of his voyage down the 
Jholum and Indus, wo find the statement that ** these four large and 
navigable streams at last disoharge their waters iuto the Indus, though 
they do not preserve their individual names until that time. The 
Hydaspes failing into the Akesines loses its name there, the Akesinea 
tidees in the Hydraotel and also the Hyphasis, and retains its name 
until' it falls into the Indus."* Hero not only is there no mention of 
the Sutlej, hut the special mention of four rivers shews that there was 
tio information extant of the existence of a fifth largo river. 

In the ** Indioa " of Arriau some other rivers or streams are men« 
Honed ; it is there stated that the ** Hydraotes, flowing from the domi- 
nions of the Kambistholi, foils iuto the Akesines after receiving the 
Hyphasis in its passage through the Astrynhai as well as the Saranges 
from the Kekians and the I^eudros from the Attakenoi."t 

Ptolemy, however, mentions a river Zaradros which he makes to 
receive the Bibosis (Boas) much in the same place as the junction takes 
place at present, and furthermore he makes it preserve its name light 
to the Indus. He also makes the Bidaspes (Jhelum) preserve its name 
till it joins the Zaradros, although it receives first the Sandabal (Chandra* 
bagha or Chenab) and then the Adris (Ravi). With the exception of a 
few slight peculiarities of nomenclature, this is practically the same 
arrangement as obtains at the present day, if we may regard the Zaradros 
as the Satadru or Sntlej of modem times ; and when we find the great- 
est *of ''the olassioal geographers agreeing so closely with our modem 
maps, we may well begin to doubt whether there has been any gasei 
ohimge in the oonrse of any of the rivers since his time. 

Ptolemy, however, gives one peculiar piece of geography which 
must not be passed over without notioe ; in latitude 29” SO*, or aiionb 
• ilnobom, LTl, OXiy. 

t iadtea, osp. IT, lloOrindls's ftanslstioa, p. lOOk 
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thirty milM mth of the jnootion of the combined ii?M, In ibpOB % 
** divftrieetion of the Indue towarde Mt. Onindion ’’ and the eowee 
of the divarication in Lat. 27*, Long. 127*. This, allowing for ttie 
vagaries of Ptolemy’s geogit^hy, would agree fairly well with the 
commencement of the Sotar, and it may bo noticed that many mapa 
which profess to shew the ancient geography of India make the 
« Nendnis ” follow the conrse of the Sotar for some way and join 
the Indus about where Ptolemy placos this divarication. It is not neoee- 
sary here to enter into a disenssion of the exact meaning of that extra- 
ordinary phrase of Ptolemy’s “ 17 t^s ficrpoTr^s,** for it is evident that 
in this matter he was given to a looseness of language, or on inacenraqy 
of information, which led him to confoeo together afflaents and effloenti^ 
tributaries and distributaries.'* 

After Ptolemy, a long night fell upon onr knowledge of India, and, 
when, with the advent of the Arab invaders, the dawn again begins to 
hit, we hud much that is with difficulty roconcileable with Ptolemy’s 
account. We have firstly the marches of Chach and Muhammad Kai^ 
from Aror to hfultan, in Ixith of which the “ Biyas ” is the first rivet 
ciossed after leaving Arore, thus ignoring the ’’divarication towards 
Mount Ouindiou ” of Ptolemy ; but a far more noteworthy fact is thaty 
throughout the chronicles translated in the first two volumes of Sir 
H. Billot’s History of India, the name “ Diyah ” is invariably applied 
to the combined Beas and Sutlej rivers. It is needless for me to give 
instances in detail, for they aie numerous, and many of them ^ve 
already been quoted by the anonymous reviewer so frequently referred 
to.f The only mention of the Sutlej by any of the historians that 
1 can find is in the description of one of Mahmud’s campaigns, where 
he is said to have crossed the Sihun (Indus), Jelam Ghandraha, Ublra 
(Bavi), Bah (Beas) and Satladur (Sutlej) ; but, as it is also stated that 
all the rivers bear along with them great stones, he must clearly have 
crossed them near the foot of the hills, and consequently above aky 
possible conflnence of the Sutlej and Beas. Col. Tod, in ^ Annsils of 
Bajpntana, mentions that the same nomenclature is found in the native 
a nn als of the state of Jessalmer,} which formerly embraced the whole 
of what is now Bhawalpdr and Sind east of the Indus as &r sontb at 
Arore, 

So peculiar a nomenclature as this of the greater river losing iU 

* Asrimi Ind%a cm detenhed hy Ptolemy^ by J. W. MoOxindle, M. A, M. B. A 
Itondon, Oaloatto and Bombay, 188S, pp. 91 to 95. 

t Coleetto Awww, LIX, p. 11 weq. 

t AmttAdBmdMiqiiiUufif Eagattha^ of the Asnsjg cl 
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g am a in tlia leaser, wbere tliere ia no special sanctity attach)»d to 
Ihe latter, can only be explained on the supposition that the SntleJ 
originally pnrsned an independent conrse, that it afterwards joined the 
Beas, and that the united rivers belov^ their junction, retained the name 
which had originally boon applied to only one, in this case to the lesser 
of the two. 

Another indication that the Sutlej was not originally a tributaiy 
of the Indus is the existence of the word Panjnad as an old name of 
the Indus. This nomenclature is mentioned by Tod as occurring in the 
annals of Jessalmer* and by the Arab geographer Al Biruni, who, 
writing in the eighteenth century, says that ihe Sind after passing Audar, 
(Aror) bears the name of Mihran, and adds, “ In the same way as 
at this place they call the collected rivers * Panjnad, ’ so the rivers 
flowing from the northern side of these same mountains when they 
unite near Turmus and form the river Balkh (Oxus) are called the 
seven rivers.'* At the present day this term Panjnad is unknown as 
a name for the Indus, the corresponding name at present being Satnad, 
while Panjnad is confined to the Ghenab below the confiuenco of the 
other rivers of the Punjab, and it seems incredible that so inappropriate 
a name could ever have been applied had the courses of the rivers been 
to what they now are. 

These facts point to the conclusion that the Sutlej was not always 
a tributaiy of the Indus, but may have pursued an independent course 
at any rate to a point much below the junction of the other four rivers, 
and if this supposition is correct, the natural conclusion is that the Sotar, 
Bakra, or Wa^d marks its ancient course through the Western desert. 

§ 4 . It remains to bo seen how far the physical configuration of the 
ground aupports this supposition. As I have already said, the diy bed 
the Sotar can be traced as far as Tohana in the Hissar district, where, 
as" is shewn by the disposition of the minor drainage that issues from 
the outer Himalayas between the Jumna, the point of junction of the 
two great fane of the Jumna and Sutlej respectively is situated. Under 
there oiroumstances it may have derived its waters originally from either 
the Jumna or the Sutlej or both. 

, But the Sotar is by no means the only dry river channel in thie 
region. Between it and the Sutlej there are no less than four other dry 
river ohannels, all of which, if any trust may be placed in maps, vasy 
from one to three miles in width, and all of them directly or indinjotly 
join the Sotar. These ohannels are not marked, on any map I have lieeA, 

^ denals end AntiffiMtitf ^ footnote to chapter I of the Anwals el 
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aboTto where they enter the Sirsa dutriot, bat they can all be traeod into 
oommnmoation with each other or with the Sotar The most easterly of 
these 18 known as the Wah, and 301ns the Sotar fifteen miles from Bhatner i 
the other three are all kaown as Naiwal , the easternmost of these enters 
the Sotar near the anoient fortress of Bhatner, while the two westerly 
Naiwals, after uniting^ in Lat 29 ° 53 ', Long 73 ° 53 ', appear to 3010 the 
Sotar at Wullnr As I have said, theso channels are not marked on any 
map to the north of the limits of the Susa distiict, but, according to the 
writer in the Calcutta Revien, the easternmost Naiwal was traced 
northwards, during the preliminary survey foi the Sirhind canal, to 
Ghamkour, ten miles from Rnpnr, the point where the Sat]e3 leaves the 
hills The next of the Naiwnls enters the Sotar at Wullur near the 
boundary of Bikanir and Bhawalpur, and has been traced upwards as far 
as the ancient foi tress of Bhattmda, and, in the settlement leport of the 
Lndianah district, there is a reference to an old river bed which may be 
traced from Muchowam to near Talwandi (fifty miles north-east of 
Bhattmda) and thence ouwaid to the south-west, m all probability 
these are continuous The most western of theso Naiwals may be 
traced upwards post Abohar and Marot, and is said to be clearly defined 
at the village of Urkara, twenty miles south-west of Ludianah and half 
that distance from the piesent course of the Sutle3 * 

None of the maps maik more than a single dry nver channel as 
entenng the Sotar from the east, and, on the most recent large-scale 
maps of the Sirsa district, this is not marked as recognizable in the 
same manner as the Sotar and the Naiwals , from this we may conclude 
that it has probably been desoiied for a longer period than the latter. 
This channel is known as the Ohitang or Ohitrang, and, on the engraved 
thuty-two miles to an inch map of India, is oon3ectarally oontmued, till it 
301ns the lower end of the drainage channel ahich deiives its name from 
Feros Shdh, who convex ted it into a canal by mtroduemg the waters 
of the Jumna 

It will be seen from this that the old channels connecting the Sotar 
with the Sutlej ore both more numerous and more recent than the 
solitary one, of any importance, which leads towards the Jumna, and we 
nay oonclude that, at any rate m the latest stage of its history, thu lost 
nver of the Indian Desert was the Sutle3 

I may add, though it cannot be regarded as evidence of mneh 
value, that the traditions of the district declare that these ohannels wer e 
in iam the bed of the Sutle3 nver t 

e OnloiiUa Bcvmo, LIX, 6 

t CaUuUa JImhmd, LIX, 6 On the revenue snrvej maps of Bhawalpdr ibe 
worts ** old tod of the Batiej ara printed from sonth to north nloDf the h— 
ef Bhaiwelpdr, In the amshbonrhood of Wnllnr 
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oontiiraoiiftly, from Tohana in the Hissar diitriot to the Eaetem Nam 
in Sind. Wo find that the drying up of this river cannot he dne to 
diminiahed rainfall, and that wo must oonaequently look to oither the 
Sutlej or the Jumna for its supply ; and, as the latter of these has been 
known to flow in its present course from the time of Manu downwards, 
while tradition and history alike point to the lost river having flowed 
at a much later date than this, we are perforce compelled to look to 
the Sutlej. We have seen that the supposed mention of the confluence 
of the Sutlej and Bias in the Vedas is not conclusive ; that, though 
Ptolemy seems to take the former river into the latter much as is now 
the case, yet, when we oome to the time of the Arab invaders of India, 
we find a peculiar nomenclature of the river, which points to the con- 
clusion that tho Sutlej can then only recently have become a tributary 
of the Bias and so of the Indus ; and, moreover, we find a number of dry 
river channels, all of which lead from within a few miles of the present 
channel of the Sutlej, and ultimately join the dry bed of the lost river. 
Taking all these points into consideration, we may well conclude that 
this Lost River of the Indian Desert was none other than the Sutlej, 
and that it was lost when that river turned westwards to join tho Bias. 

III. The Saraewati of the Vedae. Probably the most difficult of 
all these problems relating to tho rivers of Northern India is tho 
persistent reference, in the Vedas, to the Saras wati as a large and 
important river. It is impossible to suppose that rational beings would 
have selected the insignificant streamlet, now known by that name, 
whose hed contains no water for a large portion of the year, to associate 
it on equal terms with the rivers of the Punjab and the Indus, still less 
to exalt it above them all, to describe it as *' chief and purest of 
Bvers flowing from the mountains to the sea*’, or as undermining 
its hanks with mighty and impetuous waves.” The only conclusion 
open to ns is, then, either that there has been some great change in 

rivers of this region, or that the Saraswati of the Vedas has no 
connection with the insignificant streamlet which we now call by that 
nsnie^* 

The latter of these two is the opinion adopted by Mr. B. Thomaat 
in an essay on the rivers of the Vedas. According to him, a pert of the 
ancient Aryans, after leaving their native country at the head waters of 
the Onus, remained fbr some time in the valley of the Helmnnd, retell 
eneea to which were inoorporated in their saored hymns. After a whiie 

* 1 have already shewn that this ohaoge cannot be dne to simiimfetea of 
safafhlL 

t Jher. Moy, At. flea, XT {nme wr^, pp. 157-488 (188D* 
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ihej wwe again oompeUad to migvate» aad« on raaohing tl^ 
tried to reTiTe the seyen riven of their original home ; nnlortwpatdji 
however, there were only six large riven, but the Samawati being a 
stream that lost itself in the lake or tank of Kumkahetra reminded 
them in a manner of the Saraswati they Lad left behind them, the 
name was transferred to it, and thus the seventh nver was found. In 
favour of this hypothesis may be mentioned the foot that, in the Zend, 
the Helmund is called the Haraqnaiti, a word identical with the Sans^ 
knt Saraswati, according to the rocognised rules of transliteration, but 
there is little else that can bo pioduced in favuui of this highly ingenioas 
but far-fetched hypothobis It implies an almost inoi edible degree of 
childishness in the ancient Aryans to suppose that they would confuse 
together a petty streamlet and a laigo, navigable iiver simply for the 
reason that the one ended in a large lake, while the other flowed into a 
tank or jhiL 

§ 2 Rejecting the ingenious explanation of Mr Thomas, there is no 
alternative but a cousideiable change m tl o hydrography of the region. 
We may at onco dibiniHS all suggestions of any possible change in the 
number or position of the large rivers within the limits of the Himalayan 
region , and, as all the livers of the Punjab are accounted for, we need 
only consider whether the Jumna, or a poition of its waters, flowmg Uf, 
a channel difPerent fiom the piosont one, may not have been the Saves* 
wail of the Vedas 

The configuration of the ground west of the high bank of tbf 
Jumna is that of a very broad and gently sloping cone ; this is clearly 
shewn by the general directions of the minor watercourses west of the 
Jumna, which, as a glance at a sufiiciently large scale map will shew» 
radiate from the point where tho Jumna leaves the hills This featmri 
can only have been produced by the Jumna itself, like the Sutlej, though 
now flowing in a depression below the general level of the plaiiis on 
either side, having once flowed over their surface The Jumna must, 
eonsequently, during the period which geologists call recent^ have 
flowed sometimes mto the Ganges and sometimes through the Pnnjsb g 
but it is not possible for geology pure and simple to give the eraot dglg 
at which the Jumna last changed its course. 

Two of these now minor drainage channels, the present Sensuti asA 
the Ghitang, are oontinnous with the Sotar, and die out after appveaeUig 
within a few miles of the old high bank of the Jnmna g and it is ngt 
impossible that one or the other may mark approximately the ooame of 
the JuawBO, or Saraswati, of the Yedio period. , 

In this a ooinmdenoe may be mentioned whioh is ftg- 
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^ps germi&e ; when, about the oommenoement of the oentnxy, the 
Brahmaputxa, a eaored river like the Saraewati, broke away from ita 
old couree and flowed west of the Madhopur jungle to join the Ganges, 
the new channel thus formed was immediately ohrietened the Jamnna, a 
name it retains to this day, while the old channel now deserted by the 
main stream is still known as the Brahmaputra. Possibly, a similar 
explanation may be assigned to the name of the Jumna, which, originally 
known as the Saraswati, struck out a new course for itself during the 
Vodio period and, doing so, acquired a new name. If this be so, the 
native tradition that the old Saraswati joins the Ganges at Allahabad is, 
unwittingly, a true statement of fact. 

The most weighty, and indeed almost the only, argument that can 
be urged against this hypothesis must bo derived from the mention of 
both the Saraswati and the Jumna in the Vedas, and even in the same 
verse of the same hymn. It may have been, however, that the Jumna, 
after leaving the hills, divided its waters, as the Diyung does even now 
in Assam, and that the portion which flowed to the Punjab was known 
as the Saraswati, while that which joined the Ganges was called the 
Yamuna. Possibly this was the hydrography of the country when the 
Aryans entered India, but the name Yamuna seems to indicate that the 
easterly flow of the Jumna was establishod subsequently to their arrival ; 
the silence of the Vedic hymns on this point is not an objection of 
importance, for the geographical references they contain are few and far 
between, almost invariably incidental, and seldom go beyond the mere 
mention of a name. 

The above is confessedly but an hypothesis, and is probably in- 
capable of proof or disproof, yet it is one which has been proposed by 
Hr. Fergusson, who, if not a Vedic scholar, was, at any rate, a careful 
observer of the mode of action of rivers, and whose essay on the delta of 
the Ganges is still tho standard authority on the physiography of rivers 
flowing through alluvial plains. If not true, it is at least a possible 
explanation of the difficulty whose solution is by no means a matter of 
purely antiquarian interest, for, if the explanation I have put forward is 
the true one, it is evident that the present distinction between hkanper 
and khadir has originated since tho Aryan immigration, and, as it is 
hardly probable that there has been a sufficient change of level since 
then to acoount for the erosion by the rivers which has taken place, we 
must suppose it to be due to the extension of cultivation in the l^a, 
which, by causing the rain to flow more quickly off the hill-aideB, has 
augmented the violence, and consequently the ciosive power, of the 
rivers when in flood, and thus caused them to lower their channels into 
the plains over which they flowed. 
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waiM^ m mully fm. The perianth aometiiiiee hhrdljr WM fkB 
etamen or etameiui ; in other oasea it ii latjgfe, inflate^ and eotnpliMtir 
enfelopea the stamen. In some speoies the pieoes of the periiAth lei 
thin and oolonrleasi and not nnfreqnentJy hjaline ; in others they are ol 
a red or dark-brown colour and opaque. In quite hall the Indo^Melayaa 
species there is only a single stamen ; in very many there are only two | 
while in only a few are there so many as three. In shape the awthen 
are for the most pai*t ovate or elliptic, although some are very broad and 
almost rotund ; they are always 2-oell6d and have sutural dsbiaoaiee^ 
Some are sessile or nearly so, and iii very few ia the filament longti 
The attachment of the anther to the Hlameut is innate in most epeoies i in 
a few, however, it is adnate. In species with two stamens the fllainenti 
are often united for the whole or part of their length, leaving the anthev% 
however, free, 

“ Psendo-hormaphrodite flowers occur in only a few speoies. Such 
flowers have a perianth like the male flowers, but along with the single 
stamen there is present in them a pistil with completely formed style 
and ovary, 1 have, however, never found one of these ovaries to contain 
a seed, but I have not uufrequently found one containing a larva. * 

Neuter flowers are found only in the few species forming the 
section Synoecia. They are long-pedicillato, have a 3-leaved perianthy and 
are without any trace of either anther or pistiL 

** Fertile female flowers have a perianth not very different from thel 
ef the maloB, but consisting m many cases of more pieces^ and being 
moie often gamopbyllous. In the case whore the pieces of the perianth 
are free, the individual pieces arc sometimes rather easily dotaohedy and 
are very apt to he confounded with the bract eoles of the reoeptades in 
species where the latter exist. The perianth is usually much smaller 
than the biatnre achene, and covers the latter very incompletely or net 
alL In some oases where the perianth is gamophylloas it forms a einatt 
cap, which surrounds only the base of the ovary or its pedicel. Zt was 
in tofpe such caeeB, where the perianth is hyaline, that Miquel was Isd 
to bdpeve that none existed ; and hence bis statement about the perianth 
Oopellia. The pistil may be sessile, but it is very eltig 
; the ovaiy is more or less ovoid or obovoid, with a taidig|pg^ 
to be emaiginate on the side at which the style it attached. It e ont i< b » 
n iingle pendnloua ovule. The style is filiform, and is ia amst 
diitiadily lateral or snb-tenninal : it rarely springs from the apex of tU " 
in length the style usaaUy greaUy exceeds thsoviuya 
iiniiil]ynooth«batinafew8peoiesiti8haiiy. The stigaa, whlsh 
ptlrfWm, wws ia shape, being oylindrio, davaie, peltate, or iofn i idtb iJ( K 
IriMi jMtefttnr <*■•* it i« art. In tuaj ft ft 

U 



Mftd in not a few biorual. It is, howerer, often Teiy diAoelt 
detemine the ezaot form of the etigma, from the fact that ait an 
eaii^ etage the stigmas of the fertile female flowers of the same reoep- 
ladles are joined together in a dense felted mass, from which it is nearly 
impossible to detach any individual in a state of entirety. After ferti- 
lisation, the ovaxy becomes developed into an achene which tends to be 
unilaterally emarginate (many achenes are very distinctly reniform), 
and the style becomes more lateral, or even basal. The ripe achene has 
a omstaooous pericarp of a pale yellow colour and with a more or less 
minutely tuberoulate or undulate surface. External to the crustaoeous 
ooat, there is occasionally a glairy or yiscid layer. The pericarp is never 
very thick, and sometimes it is conspicuously thin. On cutting the 
achene open the embryo is seen with a small amount of albumen. I 
have not, however, paid much attention to the relation of the albumen 
to the embryo. Not a few of the perfect female flowers fail to be ferti- 
Kaed. But the fact of the bairenness of such is not recognisable until 
tile achene has been out open, and they are foundrto contain no embryo. 
Butemally these infertile achenes exactly resemble those containing 
embryos. 

Besides the above four kinds of flowers, there occur, in all the 
§p9eiBB of Fioui which I have examined, a set of flowers which, adopting 
the name given to them by Count Solms-Laubaoh, I call gall flowers. 
My own name for these was originally iniect-altaeked fmaleif but 
Count Solms-Laubach's name being much shorter and more suitable, 1 
have adopted it. The existence of these gall flowers, as a separate and 
distinct kind of flower in this genus, was first made publicly known hj 
the distinguished botanist just mentioned, in Botanisehe Zeitung, Nos. 83 
to 36 for 1885. My own observations and inquiries on JfVeut have been 
in progress since 1878, but on account of my unwillingness to publish 
anytlnng until I had completed my research, 1 have been anticipated in 
the puMioation of the ^is about gall flowers. The gall flowers in 
many respects resemble the fertile female flowers : they have in most 
slaies a •jmila.r perianth, an ovaxy, and a style. When fully developed, 
they are recognised at a glance by their containing the larva of an inseot, 
wlioh can often be seen through the pericarp of the false achene into 
Srlneh the ovary develops. But whether the larva be visible or not, or 
whether it be present or not, the false achene of the gall flower may, 

Hi later stages, bo distinguished from the true achene of the fertiliaed 
Ovaaiy of the perfect or fertile female flower by being more often prdH 
sUlate, and by its shape being usually globular and larely elliptie as 
seniibnn; by its surfaoe being smooth, not minutely tuberonlar sr 
Wadniate, and never viscid or glairyi and frequently also the 
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diatondid &ppmn>w ci toagli mMabnounu wall (lidii pefterp). 
style IS, as a rale, mach shorter and straighter than the style ct tl^ 
fertile female dower, and more terminal ; and it has TOrj freqnentty % 
dilated tabular apex wbioh ooonpioe the sitoation of the tme stigma, htti 
has often little or none of the viecid parenchyma oharaoteristio ol that 
organ. These pecnliarities in the nature of the stigma and the shortiiMS 
of the style are apparent in the gall flowers of many speoies from a eety 
early stage. They are not oonseqnonoos of the deposit of {he egg ol 
an insect in the ovary, but, as Count Solms-Laubaoh points out (Set* 
Zeitung^ Ic.), such original pecnliaritieB in the style and stigma Of 
the gall flower may rather determine the selection of it by the inseot 
as the nidus for its egg ; for in many of the species of Bloitophaga and 
of pome other Hymenopterons genera which visit flgs, the ovi-positoia 
are not long enough to reacli down the longer and more curved styles 
of the perfect female flowers. There are, however, many speoies ol 
Fieui (more especially in the group Uroitigma) in which the gall and 
fertile female flowers are not characterised by any marked diflerenoes 
in the form of style and stigma, and it is only by cutting the ovariss 
open that the two can be distinguished. 

** Kow there is probably nothing in itself very remarkable in the 
mere occurrence in the genus of numerous flowers having the general 
form of females, which yet, by reason of oertaiu pecnliarities in tfaeil^ 
etmotore, are incapable of fertilisation by pollen and are practioaUj 
barren, while at the same time their very structural defects fit them for 
becoming the nidus for the eggs of special insects. Bat when tfie 
manner in which those malformed female flowers are disposed in iha 
reoeptaoles is inquired into, it becomes clear that, through the inteiport* 
tion of insects, these malformed females play a most important part k| 
the life-history of many species of the genns. In all the speoies, ezoq^ 
those included in the Section Urostigma, tho gall flowers ooonpf 1lu| 
MUne reoeptaoles as the males, while the fertile female flowers OQOi||!f' 
different reoeptaoles. In other words, the majority of the speoiee bav* 
two distinot sets of reoeptaoles — one set containing male and gall floweio^ 
but no fertile female flowers, and another set containing only fertU* 
ismale flowers without any trace of mther male or gall flowers. 9Sie 
proporiion of males to gall flowers in reoeptaoles of the former IrfM 
wise. In all (excepting the Uroitigmat jnst mentioned) it is tiwnd# 
tofBdttsmklMocmfliiedtoktoiieof gtwter or law ttw 

a* raeoptule jnrt under the loalee which doee iie monOu Bgaaiv 
MmetUemieieTeiyiienow indeed, end ooiuricte of oo^n ehi^ fOi^ 
aMle town, and that rownotalwnyineompleteeiwi tlw tiWliAir 
^rpwtef theiatefar«C1iMNMpM*MnffoooqM1i7giaidllMl^ 



^nlfgr teiih« maj<Mity of oMei thote two kinds of vaooptaolsli so pl^lftib 
ologioslly diitinet, are nndiitingiiishable by oxternal oluulWBtsis, and 
Iftisy ive both borne the same indmdnal plant. They look aaetly 
ktifce nntil one outs them open and examines their contents. The moM 
Aotoiions of the few exceptions to this rule is the common eatable fig 
i^Fieut Oarica), in which species the male and gall flowers occupy elon- 
gated receptacles borne on one set of individual trees, while the fertile 
female flowers occupy more or less globular receptacles which are boms 
by a different set of trees. So different in appearance are the two kinds 
of receptacles in F, Oartea^ that the trees bearing them (although they 
have similar leaves) have almost from time immemorial been considered 
distinct species, known by distinct names— 'the former being called the 
Oaprifig, the latter the Fig. 

** In the majority of the gall flowers an insect deposits an egg, and 
many of them contain a larva which is easily seen through the coats 
of the false aohene. The larva escapes into the cavity of the receptacle 
by cutting its way through those coats, and the fully developed winged 
insects are often to be found in considerable numbers in the cavity of 
the fig, the opening by which each escaped from the ovary in which it 
was developed being clearly visible. The perfect insects escape from 
the cavity of the roceptacle into the open air by perforating a passage 
tbrougli the scales that close the mouth of the latter. The egg of the 
insect must in most oases bo deposited in the ovary of the gall flower at 
a very early period ; for, about the time at which the pupa is escaping 
from the ovaiy, the pollen of tfie anthers of the male flowers is only 
beginning to be shed. It is quite clear therefore that the synchronism 
of the two events— the escape of the insect and the maturity of the 
pollen— is an arrangement of much physiological significance. In the 
species of Ficu$ in which the arrangement just described obtains (and 
theseVre by far tbe majority), the perfect female%ower8 are contained 
itt leoAptaoles which are consecrated to themselves alone. In these 
Ifoeptacles the flowers are all perfect females. There is not a trace of 
a Wide or of a gall flower. These receptacles in many species are per- 
Isoily closed from a very early stage, and yet, in the majority of caaei^ 
evOQT one of the ovaries of the females they enclose contains, when 
mfltnre, a perfect embryo. The exact way in which these females ere 
p^lenised is a matter on which I cannot pretend to throw any li|^ 
lean only state the problem. The males are shut up from an earty age 
with a number of femalas, the struotnre of whose orgsns is 
iMs to poUeniiation. No p^en is produced by the mal^ that are dpall 
IIP witii these females until sU poasibiHty of their becoming tetihi< 
wUh poUMi has bmn predaded fay tho dapoiit within mthtC thtfk 
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Bwiil W»Miiw cl ilwggat Mifaaeflt. Ontiic ottw head* n •wrililr' 
of perfootlj formed femalei, aU well adagftedfor tlw ef 

•re ehnt up together in a reoeptaole which ooniaiiiB neither mala noa gti$l 
flowers, and to which it must from a very early stage he very diflhniH Isir 
pollen-beanog insects to get access Yet each of the females sitasMI 
in such apparently disadyantageous cirotLmstances bears a weU«foRaedi 
embiyo No doubt the BUutophaga or other Hymenopterons insect derp^ 
loped in the gall flowers, in some way, conveys the pollen of the males tc 
the perfect females impiisoned in the neighbouring receptacles. Bat • 1 ^)' 
though one can understand that it is to the advantage of the insect tp 
enter the receptacle containing the gall flowers, since these afford it 
each a smtahle nidns for its egg, and that the mature insect m escaping 
from these receptacles may, inadvertently carry along with it some ct 
the pollen which the anthers aie then shedding, yet it is difficult to nndnv 
stand how the pollen bo removed is conveyed into the interior of tbs 
receptacle containing the perfect female flowers, and how these fomahNI 
are so tmiversally feiti^Hcd by it 

** This arrangement, by which the receptacles are practically dim* 
cions, obtains, as 1 have said, m a large proportion of the speoiea c| 
Ftcus There is, ho>/6ver, a group of speoios (ZTiroih^ma) m which it 
does not obtain, and in which male, fertile female, and gall flowers are 
contained in the same receptacle In this group the difference in etmp* 
tore m the early stages between gall and fertile female flowers is TSiy 
slight, and m some cabos I could fiud no difference whatever. A"d evmi 
the ripe achenes of the fertile females are in many cases 
gble externally from the ovanes containing far advanced pupm, and it 
is only by outtmg them open that they can be recognised. As regerdi 
the relation in this group of UroaUgma of the male flowers to the fsrtilg 
ipmale and gall flowers, there are two types of arrangement. In eet 
of epeoies (of whioh F Sengalenaw and tomentoea are good 
the male flowers ere comparatively few m number, and are oonfiimd tit 
a acne at the apex of the reoeptaole, just under the oetiolar eoalee ; while 
ia another set the male flowers are intermixed with the fertile lemelfl 
and gall flowexa over the whole auxface of the mtexior of the seciSte 
taole. 

** A third smaU group (Bf/ncBeUt) has neuter flowera mixed withal# 
dntile fnaalea* in one set of receptacles ; while the other set cf eaentf 
taclea eontam only male and gall flowers. And a fourth group (ivUm 
1 have named Falemwffhe) has male flowers which, in additiem ie ep 
Wther, contain an inacct-attaofced or gall pistil. These |Nmdo*h|aMlr 
p h ft d i te flowera are confined to the sub-cotmlar sone, the remetete of 

eitS|iikeele bsing eeoefied by gall flpwesa: while FsdML&gp|^ 
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flowen ooonr in a diatinot aet of reoeptaolea and are unaooompanied by 
any trace of male or gall flowers. 

** It appears to me that, in the peculiarities in the stmotore and 
amngement of the flowers wh^ch I have above described, the evoln- 
tionary history of the genus Ficus may to some extent be traced. 1 
have therefore ventured to arrange the Indo-Malayan species into two 
great grou})B, and to divide the second of these great groups into three 
aub-groups, according to their presumed seniority. Believing that her- 
maphroditism is an archaic and primitive condition from which the 
genus is in process of delivoiy, I look on its persistence, even in an 
imperfect form, as an indication of age. 1 have therefore separated o£E 
the ten species in which 1 find it regularly to occur into a distinct group. 
Of this group pseudo-hermaphroditism is the diagnostic mark ; and to 
the section which these ten species form I have given the name Pa/ceo- 
morphe. It is true that, in the whole of these ton species, the pseudo- 
hermaphrodite flowers are confined to the same receptacles as the gall 
flowers ; while the perfect females are confined to a distinct set of recep- 
tacles in which there is no trace of either males or galls, and that the 
receptacles are thus practically dicocious. Still it appears to me that 
the persistence of the rudimentary female organ in the male flowers must 
be taken as indicating a more primitive condition than the enclosure in 
the same receptacle of strictly unisexual male and female flowers (the 
arrangement obtaining in UrosUgma). Those ten species being disposed 
of in a group by themselves, 1 liave formed the remaining species of Indo- 
Malayan Ficus into a group characterised by unisexual flowers. And 
that group I have divided into three sub-groups, according as the recep- 
tacles are moncecious, pseudo-moncncious, or practically dicecious, the 
practically dicecious sub-gi'oup being again subdivided into sections 
which are founded on the number of the stamens and the situation of 
the receptacles. For five of the seven sections into which I have thus 
thrown the Indo-Malayan species, I have adopted, as sectional designa- 
tion words previously in use as sectional or subgeneric names. For 
the first section, as already stated, I have invented a new name, which 
indicates what I believe to be its position in the evolution of the genus, 
md for the seventh I have also invented a name, indicating its juniority 
in point of evolution. The arrangement is as follows ^ 

GROUP I.— Pbeudo-hermafhrodxte ; male flowers with 1 stamen and 
a rudimentaiy pistil. 

Pseudo-hermaphrodite flowers and gall 
flowers in one set of receptacles: 
fertile female flowers in another set Palaomorphe, 
GROUP 11 .— UHfSBXDAL OB ASEXUAL ; male flowers without mdiznentazy 
pistils. 
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SoB-asoor I. — Male, gall, and fertile female 

flowers on the same receptacle ... TTrottigma, 
SuB-aBOUP II. — Flowers nnisexual or neuter: male 
and gall flowers in one set of re- 
ceptucloH, fcHile female and neu- 
ter flowers in another set SyncBeia, 

SuB-QBOUP 111. — Flowers unisexual : male and gall 
flow^era in one sot of receptacles, 
feitilc fomale flowers only in an- 
olJn*r set — 

A — Flower monandroua— 

a, ItccoptacicB chiefly axil- 

laiy Syddiumo 

ft llcceptaclea mostly in 
fascicles from stem 
and branches Oovellia. 

B. — Flow'crs di-, rarely trian- 
drous — 

a, lleceptucles mostly axil- 
lary Euiyee. 

ft Ueceptaclcs mostly in 
fascicles from stem and 

branches Neomorphe, 

Amongst the new species which it is the chief object of this paper 
to describe there arc none belonging to the sections PaloBomorphe or 
Neontorphe. The species are as follows 

Ukosiioma. — M ale, fertile female, and gall flowers in the same recep- 
taclo ; stamen usually 1 ; stigma elongate, usually acute ; receptacles in 
the axils of the leaves or of the scars of fallen leaves, tribracteate at the 
base ; leaves alteniate, entire, coriaceous, or sub-coriaceous, rarely mem- 
branous ; usually trees or powerful climbers ; epiphytal at least in early 
life. 

Ficua heaperidiiformis. King; a tree, glabrous in all parts except 
the stipules which are minutely tomentose externally ; young branohea 
hollow, thick, marked with annular scars ; loaves coriaceous, alternate, 
broadly elliptic-oblong, gradually tapering towards tbc apex which ends 
in a short rather blunt point, the base rounded, edges entire ; lateral 
primaiy nerves very numerous (40 or 50 pairs) running nearly at right 
angles from the thick prominent midrib and anastomosing abont *1 in, 
Irom the edge, secondary nerves and reticulations minute but distinct, 
the petiole from | to ^ as long as the blade ; stipnles very large, coloured, 
eonTohite, minutely tomeutoae on the outer, smooth on t^ inner rarfaei ; 
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length of blade and of atipnlea 6 to 9 in., petioles 2*5 in. to 4*5 in. ; 
reoeptooles large, axillary, solitary, pedunculate, globose, smooth, ap- 
parently ‘without basal bracts, about 1*5 in. in diam., the walls yery 
thick; male flowers numerous, pedicellate, anther single, sub-sessile, 
OToid, its walls thick and cartilaginous, the dehiscence lateral, perianth 
gamoj)hyllouB with 3 oblong blunt segments ; gall flowers with hard, 
crustacoous, S-sidod ovary, thick shoi‘t pedicel, and no perianth other 
than the long, linear, subulate scales which spring from the walls of 
the receptacle bet ween tlie flowers ; fertile female flowers not seen. 

Now Guinea ; H. 0. Forbes, No. 737. 

The material in my possession is not very abundant, and I have not 
had the advantage of seeing Mr. Forbes’s field notes. 1 presume this 
is a tree. The leaves and stipules at once recall to mind those of F, 
elastica. But the loaves of this are larger and the stipules are tomentose 
externally. The receptacles are quite different from those of clastica^ 
being greatly laiger and of a globular, not an ovoid, shape. When dry, 
the roceptacles a good deal resemble a small orange. 

Ficus Edclfeltii, King ; a tree, the bark of the young shoots pale and 
slightly puborulouB, all the other parts glabrous except the midribs of 
the leaves and tho receptacles ; leaves alternate, thinly coriaceous, shortly 
petiolato, from oblong to obovate-elliptic, gradually narrowed to the 
rounded 5-nerved base, tho apex rather suddenly contracted to a short 
blunt acumen, the edges entire and slightly undulate ; pz'imary lateral 
nerves about 9 pairs, pi’omiuent on the lower surface and forming 
bold intramarginal arches, the midrib prominent, sparsely adpressed- 
puboBoent; the rest of the lower surface glabrous and shining, the 
minor nerves and reticulations strongly marked ; upper surfluze dull, 
darker than the lower; length of blade 6 to 8 inches, width 3 to 3*25 
in. ; petioles *5 in. long: Bti]mleB slightly shorter than tho petiole, lanceo* 
late, convolute; receptacles axillary, in pairs, pedunculate, globular, 
with a projecting cylinc^c pubescent umbilicus, the sides pubescent 
when young, nearly glabrous when adult, from *6 in. to *75 in. m diam., 
baaal bracts 3, small, reflexed ; peduncle about *1 in. long, tomentoae* 
male flowers only near the mouth of the receptacle, sessile, the stamen 
elliptio, on a short thick filament, perianth of 5 narrowly semi-lanaar 
pieces ; gall flowers with a globular smooth, thin, naked ovary and a 
short lateral style, the perianth like that of the male: fertile female 
flower with an ovoid, ratlier flattened, minutely tnberculate achene, and 
a filiform lateral style much longer than the ovazy, the stigma triangOp 
lar, perianth of 4 broadly semi-lunar pieces. 

New Quineai H. O. Forbes, No. 59, and probably also 409, of whaoh 
1 hare as* oomplete specimens. 
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In foliage this Bpeoies mncli reaemblea the Indian F. nervota, Heynej 
bnt the receptacles of ibis are much larger. Its nearest ally is, howerer^ 
F. pubinervitt^ var. Tciisnianni^ which it almost exactly resembles in the 
form, te.\turp, and ncrvatinn of its loaves. The flowers, however, of the 
two difFor, and I iiiive uo doubt tboy nro distinct species. 

Finis Lawesii, Kiii;^; a ti'eo, all its parts quite glabrous, the bark of 
the young sbootR pale and Hhiiiing ; loaves petiolato, thickly membranous, 
ovato-oblong or naiTov\ly (dliptio, entire, the baso rounded 3-nervod, the 
apex gradiiull^N narrowed to a vorj bhorl blunt point; lateral primary 
nervob divorgoig from tin* hold niidiib ut a wide un/do, about 10 pairs, 
not very proniiiioiit on oitlior surf.ioo, tUo rotic illations small and rather 
distinct on the Jiiw'or surlaee ; htith suiJacos quite smooth but rather 
dub wlieii dry , length of bhule 5 to 0 iiiehes, width li 5 in. ; petiole 1 in. to 
1 IP , stipules nun I )w l^ luno(M)luto, eonvolutc, rather more tlian 
as long Hs the potnilo ; rfcoptaelos crowded near the ends of the branches, 
in pa. to, bessilo. c>liiidrico-glol)ose, o in. in diam., contracted at the 
base into a sliort tliuk pseudo-stalk, uinhilicus composed of 3 large, 
thick Hinootl. tiiiingular bc.ilcs, the suIoh sniootji ; basal bi-acts coalescing 
uito an iiTcgul.ir rln^ . gall flowers sossilo, tlie ovary prismatic, conici^ 
smooth, st}le and stigma absent: male and fertile female flowers un- 
known 

Now Guinon : 11. 0. Forbes, No. 85. From its general /acies, I 
have no doubt that this is a Vrohhfjma near ufroom. The receptacles, 
however, in the oiil^ two Kpeeimens I have seen, are diseased ; and only 
the gall flowers can be distinguished. 

I have named this alter the Jiev. W. G. Lawos, one of the devoted 
band of niiHaioiiaries settled on the souili-eastern coast of N. Guinea 
who have done so inueb in the way of collecting. 

Ficus easaariuides, gli^brons tree, tJie loaves on long petioles, 

thinly coriaceous, alternate, entire, broadly ovate-elliptic, tapering 
much to either end, the base acute, 3-uervod,^the apex suddenly and 
shortly triangular-acuminate; lateiul primary nerves 8 to 10 pairs, nearly 
at right angles to the midrib and like it strongly marked on the under 
surface, which is minutely tuberculate-tesselate ; length of blade 5 to 6*5 
in., breadth 2'75 in. to 3'25 in., petiole 1*5 in. ; stipules lanceolate sab* 
oonvoliito, *6 in. long ; recepta jIos axillary, in pairs, on long sleuder pedun- 
cles, -5 in. in diam., depressed globular with a slight stalk-like oonstruo- 
tion at the base, smooth, basal bracts 3, minuto ; peduncles *75 in. long: 
male flowers sessile, the single anther broadly ovate, sub-sessile* the 
perianth of 3 obovate pieces : gall flowers sub-sessile or pedicillato* the 
ovary shiooth with thick crosiaceous walls, the style short, Inttiral 

thestigiiminfandibnliforoi; perianth of 4 or 5 oblong pieoee which oloaaly 
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invest the ovary ; female flowers like the galls but with a shorter more 
giobose ovary and a "longer stylo : all three kinds in the same reoeptade. 

New Guinea, H. 0. Forbes, No. 5G8. 

The leaves of this a good deal resemble those of F, etmaria^ 
Hull., but the stnicturo of the flowers is dillcrcnt. The affinities of this 
in the section Urosfigma lire with ntTvoha. 

S^^ol'CIA. — Flowers unisexual or neuter: male flowers with 1 
stamen : nnilo and gnll flowers in one set of rc^ocyitacles, fertile female and 
neuter flowers in another set ; climbeis with large coloured receptacles, 
the leaves tesselatu beneath. 

Ficu 9 Scratchleijanaf King; scaiidoiit, glabrous except the rooep- 
taclos which ai*o minutely sub-lomentoso ; leaves petioLate, coriaceous, 
entire, naiTOwly elliptic-oblong, gradually tapering to either end, the 
base minutely cordate, S-nerved ; ttie apex with a short blunt point ; 
under surface tesselnte ; jirininry lateral niu'ves 5 or C pairs, pi*ominent 
beneath, as is the midinb ; length of blade 5 to 7 in. ; width 1*75 in. to 
2'25 in.; petioles 1 in. to 1*5 m. long; stipules subulate, convolute, 
about *6 in. long. ; receptacles axillaiy, solitary, pedanculato, ovoid- 
glol)OBO, minutely sub-tomentose, with a promiuoni umbilicus, about 1 
inch in diam., basal bructs 3, small ; fertile f(*ma1o flowers pedicillate, 
the perianth of 4 linear yiieccs, ovary ovoi(l-elli])ti(‘, the stylo lateral ; 
stigma large, bioruml when }ou!ig, truncate when adult from the absorp- 
tion of the arms ; neuter flowers mixed with the females all over the 
reooptaclo, pedicillate, the p(*riaut]i of 4 laucoolaio pieces : receptacles 
containing male and gall flowers not seen. 

New Guinea, H. O. Forbes, No. 900. 

This is w6ll distinct from any other species of this group. Its 
nearest ally is F, aiwarpa^ Miq. 

6 YCiDiun.'— Flowers unisexual : male and gall flowers in one set 
of receptacles ; fertile female flowers iu a distinct sot of reoeptaoles ; 
male flowers with 1 stagien (sometimes 2). Leaves alternate; reoep- 
taoles small, axillary, more or less scabrid (a few have reoeptaoles in 
laaoicles from the stem); shioibs, sniuU trees or climbers; rarely 
epiphytal. 

- FVeiis Ar^niti, King: a climber; the young shoots covered with 
•hort, buff-coloured tomeutum ; leaves alternate, shortly petiolate, 
membranous, ovaie-lanooolate, with a long acuminate apex, ih^ base 
rounded or sub-coidttto 5 to 7-ncrved, the edges oiitire ; primary lateral 
nerves 5 to 7 pairs, diverging from tho midrib at rather a wide* Bagle« 
lower stirfaoe minutely tuberoulate, hispid especially on the midrib and 
nerves, the longer hairs with blaok enlarged bases; upper surlaoe 
ioabridi the midrib minutely hispid; length of blade t'fl in. to 
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breadth 126 in.; petioles '2 in. long, tomentoso} stipoles, 2 to mk' 
leaf, aabulate, rather longer than the petioles, tomenfcose at first, hitt 
nltimatelj glabrons ; rpcoptaclea axillary, solitary, podnnoulate, sttb- 
globnlar, with rnthor a proniinont umbilicus, shortly, hispid-tomentoie 
when young, glabrcsoeiit when miitui'O, ‘2 in. to ‘26 in. in diam*, basal 
bi’ac'ts none, but a few iirognbir broad flosliy bracts along the sides • 
P«h 1 uncles slender, aliuut *2 in. long, iomeutoso; male flowers nnmerouB 
near the mouth of the rfrcptaole, the ]>orianth of 3 lanceolate pieces f 
anther single, broadly ovate, on a long stout fihimcut ; gall flowers with 
a pedicillato gaiuo])h> llon&i perianth ^biidi is deeply cleft into 4 linear 
curving lubes uhich ombraoo tlio ovoid, smooth, Rliimng ovary: sfyle 
lateral, from near the ajiex of, and half as long as, the ovary; stigma 
uifrndibuliroT'ni ; feinnle flowers unknown 

New (Tiiinea; II. O. Foibes, No tJOO. This species approaches P, 
ampJiA, Jbirm , hut its lenves aio inoro inelined to be Curdate at the 
base mid neuuilnnte at the a])ex, and they are less scabrous and move 
hairy on the under lurlaee, vvlnli» tlio reep])tnelos are larger, more 
hairy wdieii }oung, and on hmgor peil uncles, than in that species. 

1 have luimed this after Mr, Armit, oi the Argus Expedition lor th# 
exjdointion of New Cniiiiea. 

CovtLiiU. — Elowcrs unisexual; male flowers in the same reoept- 
aoles us the gull flower.s, nionniidrouB, the perianth of 3 or 4 distinct 
pieces : female flowei-s in He]iai*ate reeejitacles from the males and galls, 
pedunculate or sessile, the jieriaiith gnnioph^ llous, much shorter than 
the ovary, or w^anting, (rarely consisting of 4 or h pieees) ; the recepta- 
cles on long sub-n])hy lions branches issuing from near the base of the stem, 
often Biib-b} poga9al ; or on shortcuod brouclilots (tubercles) from tha 
stem and larger blanches ; or axillary : shrubs or trees, never epiphytes 
or climbers. 

Ficus Miquelii^ King: F. canhmrpa^ Miq. in Ann. Mus. Imgd. 
Bat. iii, 235, 297 (not Urostigma caulocarim, Miq. in Lond. Journ. Bo|t» 
VI, 568) ; F, fistiilosa^ Kurz (not of Heiuw.),^ Forest Flora B. Bomudl, 
II, p. 459, (partly) : a tree, the young branches adprossed-stngnse ; leaves 
alternate or snb-opposite, membranous, obovate-ubloiig or oblanceolata, 
the apex suddenly contracted into a narrow tail about 1 inch long, edges 
entire, base much narrowed 3-nerved; laterol primary nerves 6 to (I 
pairs forming an obtuse angle with the midi'ib ; both surfaces pobee- 
sent when young, becoming when adult almost^labrous ; length <3$ 
blade 4*5 to 8 inches; petioles from *3 to *5 in.; stipules lanoedeitii 
pubesoent extemaily, *85 in. long; receptacles borne on rather larger 
pe a u ol ed, eourfy, dio^y braoteolate branches, which issue from the s/tmOg 
pednnenlate, dqnreeied-gloliular, pubescent, greenish when ripe aitd adHi 
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itripet, about *75 in. aorosB; nmbilioal soales nnmerous, Tatber 
broad; baflal braots 8, OTate-acnte; peduncles *75 in. long; male floweira 
only near the ostiole, sessile, the perianth inflated, of three broadly 
ovate much imbricate pieces ; anther broadly ovate, its apex emarginatOy 
■nb-sessile ; gall flowers sub-sessile or long-podicillate, without perianth, 
the ovary ovoid-globose, smooth ; style short, lateral ; stigma tubular ; 
fertile female flowers without perianth, pedicillato, the achene obovoid, 
minutely tuberculate ; stylo as long as ovary, lateral ; stigma, cylindrio. 
Celebes, Do Vriese; Singapore, King; Sumatra, Beccari; (Becc. Herb, 
P. S. Nos. 544, 631, 761 j; Perak, King's Collector, Nos. 1883, 955; 
Burmah, Eurz, No. 1520, 3145; New Guinea, Forbes, No. 903. 

This species is allied to F. botryocarpaf Miq. by the short, much 
branched receptacular panicles. Tliis is the plant which Miquel de- 
scribed as Qovellia caulocarpa ; but as he had already described a Cros- 
tigma cauhearpa^ it became necessary to And a new name for this, and I 
have taken the opportunity of ro-naming it after that distinguished 
botanist. 

F%cu$ Ohalmeniif King ; a tree, the yonng shoois slightly swollen 
at the nodes, the bark dark brown with short pale adpressed hispid 
liaii*B : leaves alternate, thickly membraneous, ovate-lanceolate to ovate- 
oblong, tapering gradually to the slightly unequal, bluntish or sub-acute, 
S-nerved base, and to the sharply, but shortly acuminate, apex ; the 
edges entire or obscurely and remotely sub-serrate; primary lateral 
nerves about 7 pairs, minutely adpressed-hihpid on both surfhees ; th^ 
remainder of the lower surface of the leaf glabrous, of the upper sur- 
face minutely adpressed-hispid ; length of blade 5 or 6 inches ; petiole 
about *5 in. long, adpressed-hispid ; stipules, in pairs, lanceolate, glabrous 
except a few stiff hairs near the base oxteraally, *5 in. long ; receptacles 
on short woody racemes from the stem and larger branches, pedunculate, 
in pairs, when young broadly pyriform with concave apex and much 
depressed umbilicus, smooth, *75 in. or upwards in diam. ; basal bracts 8, 
br^ly triangular, united into a cup ; peduncle thick, about *25 in. 
long; female flowers (when young) narrowly ovoid-elliptic, the style 
abort, thick, terminal, with a dilated discoid tubular stigma ; the peri- 
anth gamophyllous, half as long as the ovary and closely applied to it ; 
ripe female, male and gall flowers unknown. 

New Guinea; H. O. Forbes, No. 100. A species near braoMaiOt 
King, but not so glabrous, and with its receptacles borne on muoh 
ahorter branches than in that species. . 

Named after the Bev. J. Chalmers, the intrepid Missionary eaploar 
of New Guinea. 

Fiout Bomaymi, King: a treeP the young dioots folvoiuhtoniaBF 
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toM: leaTM alternate, ehortly petiolate, membraztooi, iaeqnllaiw^ 
oboTate-elliptic, tapering gradually from above the middle to the hlilb» 
tiflh, very unequal, obscarely 5«neryed, base, and rather suddenly to tha* 
sborily aouminato apox , the edges minutely serrate ; the whole of the 
under surface shortly fulvoiis-tomentose , pnmary lateral nerves 7 peies $ 
upper surface shortly adpiessed-hispid, tomeutoso on the midrib and 
nerves ; length of blade about 7 inches, petioles under *5 in. ; stipules 
tomentose externally, glabrous internally, convolate, *5 in. long ; reoep^ 
tacles on long peduncles, in short crowded panicles, from the steni 
and larger branches, puberulous, sub-globose, about '25 in. in diam., 
contracted at ilie very base into a shoit pseudo-stalk, at the junction of 
which with the peduncle proper are 3 small triangular basal bracts : 
peduncle proper nearly 5 in long * young female flowers with a flattidi 
OTOid, smooth, ovary ; the styh* neatly as long as the ovary, latency 
enrvod, hairy , the stigma 03 hndric ; peiianth gamophyllous, very shorti 
covering only the stalk of the ovary , npe female, male and gall flowers 
unknown 

New Guinea * H 0 Foibes, No C25 A species which, in the fona 
and aiTangemont of its rccc]Uncles, rosembles F condenaa, King, and ill 
its leaves approaches atipaia^ King,/affriCTila/a, King, and JPorhesn, King. 

Named m honour of Mr L Bornays, of Brisbane, whose efforts for 
the evploiation of New Guinea, and for the development of his own 
Colony of Queensland are so well-known. 

Nustce — F lowers unisexual, male and gall flowers in one eet of 
receptacles, fertile female flowers in a distinct set of rooeptaclei ; Tn«»-V 
flowers with 2 stamens , receptacles small, axillary ; soandent or erect 
shrubs or small trees, rarely epiphytal ; the leaves alternate, softly haixy 
or glabrous, not scabnd or hispid 

Ficua Pantontanaj King ; a glabrous climber ; leaves alternate, shortly 
petiolate, ooriaoeons, almost exactly oval or ovate-oblong, entire, the apes 
elightly acute, the base rounded or sub-cordate 3-nerved ; primaiy latoxal 
nerves 4 pairs, rather prominent on the lower surface, which has wide 
obscurely tesselate reticulations ; length of blade 8 or 4 inohes, width 
1*5 in. to 2 in. ; petiole rather under *5 in. ; stipules ovate-acute, g!la«» 
hrons, *3 in. long, receptacles in pairs from the axils of the leaves, hsb 
mostly from the soars of fallen leaves, smooth, globular, *4 in. in diaiSU 
produoed at the base into a psendo-stalk nearly *5 in. long, at the juno* 
tion of which with the peduncle proper are 3 minute braote ; female 
flowexe pedioillate, the perianth deeply 4-oleft, the lobes shorter tihaai 
ibe ovale-obbiig, smooth, pale-edged, ovary : style thiok, lateral ^ stigina 
widely infundihulif orm : male and gaU flowers not seen. 

Vew Guinea, H. 0. Forbes, No. 185. 1 have not seen the tioe|h 
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^Ooloo of this which contain the male and flowers ; but I pnt it into 
this section with some confidence from* its resemblance, in externals as 
well as in the strnctare of the female flowers, to F. dUtichay Bl. 

I have named it in honour of Mr. J. A. Pantou, a distingnished 
Anstralian oxplerer. 

FUu 8 Bafuerleni, Kiiipf : scandent, the yonng shoots pubomlons ; 
leayes coriaceous, shortly peiiolate, ovuto-oblon/jf or elliptic- lanceolate, 
the base rounded or subcordatp 5-ncrved (2 of the norves minutu), the 
apox gradually narrowed to a short ])oiiit, the edgos entire ; primary 
lateral nerves 4 or 5 pairs, voiy bold (as is the midrib) on the under 
Sni’faoo which is uniformly covered with very shoi’t soft bi*own tomen- 
tum ; upper surface minutely tuberculate, length of blade about 7 inch- 
es, petiole *4 in. ; stipules (jonvolute, pilose externally, rather longer 
than the petioles ; rocoplacles axillary, pedunculate, solitary or in pairs, 
depressed-globose, noaily 1 inch in diam., contract ('d at the base into a 
short pseudo-stalk, at the junction of which with the pudunclo proper 
are 3 broadly triangular basal bracts ; peduncle pro])c*r ’25 in. long, 
tomentose ; femalo flowers with a perianth of 4 distinct fleshy pieces 
which 81*0 shorter than the nan'owly ovoid, smooth, ovary ; style slender 
terminal ; stigma halbert-shaped ; male and gall flowers not soon. 

New Guinea; H. 0. Forbes, No. Ji78. 

This has a general resemblauee to F. nruri^a, Bl., in tbe form and 
yenation of its loaves and in tbe poiiuntb of tbc femalo flowers. It is, 
however, well distinct by tJie larger size of all its parts, but especially 
of its receptacles which ore ton times as large as those of recarva, 
besides being pedunculate and of a difleront shapo. This also resembles 
lanocarpa^ Miq. 

I have named this after M. Baeuerlcn, of tbo expedition sent by the 
Geographic Society of Australasia for the exploration of New Guinea. 

Ficus duriusculuy King, Monog. Indo-Malay«iu and Chinese Ficus; 
a tree, all parts glabrous but rather liarsh and sub-scabrid ; loaves petio- 
late, membranous, elliptic uarrowed to each end, or elliptic-lanceolate, 
the apex rather shortly acumiunte, the edges undulate sub-crouate, base 
boldly 3-nerved biglaiidular ; pnmary lateral nervus 4 to 6 pairs, thin 
but strong, as are the midrib and secondary nerves ; reticulations minute, 
yeiy distinct on the lower surface ; both surfaces glabrous, the lower 
hanh to the touch ; length of blade 5 to 10 inebos ; petioles swollen at 
either extremity, varying in length from '5 in. to 1 inch ; stipulei 
lanceolate, glabrous, '25 in. long ; receptacles axillary or in fascicles of from 
8 to 6, from small broad flat ebrootoato tubercles from the stem and 
larger branches, pedunculate, globose, their sides slightly ridged to- 
wn^ the sub-umbonate apex, glabrous, murioulate-scabrid, '5 in. across, 



1S86.] 0. lOng-^lftw fijpwte if fleM frMX 4G9 

baM fllightlj oonstrioted, ebraoteate ; peduncle tlda, *4 in. to ‘8 in. Icoigi , 
with a few email scattered braoteoles, soabrid ; ttwle floweri udtb t 
stemciis and a 5 or C-cleft hairy perianth ; gall flowers with a perianth 
similar in sliape but not hairy, the ovary ovoid, the style short, lateral; 
fertile feninlo flowers with the acbene ovoid, smooth, mUoilaginous e»» 
U^nially when ripe ; the si}!© lateral, longer than the ovary, curved; the 
stigma ulavaie ; the perianth us in the gull flower. 

Now Ci uinea, (Suren) Sig Beccari (Herb. Beec. P. B., No. 188) ; H. 0* 
Forbes, No. 71)5. 

A species nlli<‘d to the Australian F. magnifoUa^ Mull, and to 
Hadtircunh, Hi(p but uith slioiter futioles and more muricate receptacles* 
It also conies near hreriruspit^ Miq., but its leaves are not obovate and 
their bases are not eoulnte ns in tlint sjiecies; they are moreover longer, 
more pointed, and have shorter petioles. This also resembles F. baZioOf 
Miq. and b\ Stend. This, however, has two stamens, while the 

majority of those just mentioned bine but one. The receptacles in 
Forbes’s speeiniens are nAillur} and are more boldly miirieato than in 
Beeenri’s No 18H : the leaves are also rather longer. When bettor mate- 
rial shall he fortheoining, it may bo possible to separate these two formi 
Bjiccilieally. At present T include them m der one species. 

Ficus Chioanh^ King: Moiiogr liido-]Mal. and Chinese FrVws; a tree^ 
the yo'ing bliools covered with brown tomentnm, the leaves oblong- 
ellipiic, slightly inequilatenil, giiidiially naiTowed upwards to the shortly 
nuumitiute apex, llie edges eiitiit* ; the base broad, rounded, very slightly 
eninrginate, 3-nervcd ; jirimary Intf'nil nerves 5 pairs, prominent on the 
lower mirluee wliieli is pretty uiiifornily hispid-pilose ; upper surface 
slightly harsh and with some scattered stiff hairs especially on the nerves, 
the niidril) miuutely tomentose ; leiigtli of blade from G to 9 inches; 
petiolo about ‘3 in., tomentose; stipules ovaie-auuminate, tomentose 
on the outer, glalnous on the inner, surface, *0 in. long ; receptacles 
pedunculate, in ])nirB or solitary, axillary, 1 ineli and upwards in dian., 
sub-globose, with conical umbuiiate apex and broad concave base, the 
siduB rough, minutely tuberculate and deeiduously hispid-pubescent er 
tomentose ; the umbilicus minute, closed by stiff yellow hairs, and SUV- 
rounded at some distance by a wavy aniinlus ; basal bj-nictB none ; diame* 
ter, 1'25 in. ; peduncles stout, clothed, like the receptacles, with deoidiu 
ons tomenium, '3 in. long ; mule flowers pcdicillate, large, occupying the 
upper half of the n'ceptucles with the gall flowers ; stamens 2, anthers 
linear, apicnlate ; perianth of 4 pieces, of w hich 2 are as long as and 2 am 
shorter than the stamens : gall flowers smaller, and on shorter pedicels; 
than the males, the perianth of 4 distinct pieces, the aohene globukup ; 
style terminal, stigma slightly dilated : fertile female flowers not k&cwiu 
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Vaw Gtiinea ; Beooari, (P. P. Vo. 937) ; H. 0. Forbes, Vo. 630« 
Vamed after Signor Odoardo Beooari, of Florence, tbe distinguished 
Malayan Explorer and Botanist. 

Ficus rhisophorcLephyllat King; scandent, all parts glabrous, the 
leaves thinly coriacoous, on long petioles, narrowly elliptio, tapering 
equally to either end, the edges entire cartilaginous and slightly reourved 
when dry, the midrib keeled and very prominent on the under surface ; 
primary lateral nerves 12 pairs or upwards, sub-horizontal, scarcely visi- 
ble on either surface ; under surface minutely tesselate, dull ; upper 
surface very smooth, shining; length of blade 3‘5 in, breadth 1‘5 in.; 
petiole 1*3 to 1*8 in. long : stipules linear-lanceolate, glabrous, as long as, 
or longer than, the petioles ; receptacles crowded near the apices of tbe 
branches, in pairs, shortly podicillate, globular, very minutely tuber- 
culate, ‘25 in. in diam. ; female flowers on strong cartilaginous prismatic 
peduncles thicker than the prismatico-conical smooth ovaries ; style 
from the base of the ovary which it slightly exceeds in length, straight, 
erect ; perianth of 3 linear pieces which rise from the margin of the 
peduncle : male and gall flowers unknown. 

Vow Guinea ; H. 0. Forbes, No. 578. 

Without having soon its male and gall flowers, T put this species 
without hesitation into the section Buayce, on account of its resemblance 
to F, oUaefolia^ King, a species from Sumatra which has leaves very like 
this in texture and venation, but is smaller in all its parts and especially 
in its stipules. A farther indication of affinity is found in the fact 
that the gall flowers of olearfo/ia and the fertile females of this species 
have similar prismatic ovaries. This in foliage also I'esembles the 
Australian F. eugenioidea^ Mall., which however, has very difEerent 
female flowers, and which moreover is monocious and falls into the 
section Uroatigma. The loaves of this are of a pale greenish yellow 
when dry ; in shape and venation they much resemble those of Ehizophora 
conjugaiat Linn. 

Fious pauper. King, Monogr. Indo-Mal. and Chinese Ficus ; leaves 
membranous, poiiolate, slightly inequilateral, lanceolate or ovate-lanceo- 
late, tbe apex acute, the edges entire, narrowed from below the midrib to 
the obscurely 3-nerved base ; latonil primary nerves about 6 te 8 pairs 
diverging from tbe midnb at rather a wide angle and, like the midrib, 
prominent beneath ; midrib with a few scattered adpressed hairs ; upper 
■ur&oe glabrous ; length of blade 1*5 in. to 2 inches ; petiole *3 in. 
long, adpressed-strigoso beneath; stipules persistent, scarious, deoidu- 
cusly sericeous, ovate-acuminate, *35 in. long ; receptacles pedunculate, 
in pairs, axillary when young, globose, slightly constricted at the base, 
•pamdy strigooe^ the umbilicus large and prominent; basal bracts 3» 
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broadly Ofate, blunt, pabemlons ; peduncle *1 in long, domely palmist 
lone , npe receptaclee unknown , male fiowera with 2 nearly aaenle 
and a penantb of three distinct pieces, gall flowers with anb^iiilo* 
bnlai smooth ovaay, short thick lateral style and tmnoate stigma; 
floweiB unknown 

New Oninea ; Fly River, No. 49, D'Albertis This is apparettil^ 
a shrub or small tree It approachos F erertOf Thnnbg , but is distilh' 
gnished from that species by its smaller leaves which have mom 
numciuuB and more horizontal primary lateial nerves than those ctf 
erecla , and by ils adpi esaod striguso much smaller receptacles 

Ficug 8orunc7ms, Kin^, M >iio^r In 1 > Mai and Chinese Ftoui ; 
young paits puberulous , loaves narrowly tUiptio, tapenng to either end| 
the apex shortly acnininate , tho base acute, 3-nerved , the edges entire ; 
pnmaiy lateral nerves oi 4 pans, not veiy prominent, under surface 
sub-scahnd fium numci >iia minu^o black tubercles, the reticulations 
open and rather distinct , Ion ^th of blade 2 to 4 mohes , petioles 8 in. 
long, stipules lanceolate, scuious, puberulous, 4 in long, persistent; 
roceptaolos in pans fiom ilio axils of the leaves oi of scars of fallen 
leaves, pudauculato, glubulai , sub soabrid, minutely tubercnlate, the 
nmbihons prominent bisal bracts none, out a few verruciform bracts OH 
the BidoB of the xeeeptvcle peduncles with one oi two bracteoles, 15 ifu 
long, fomalo ilorots sessile oi pedicillate, pciianth of 3 or 4 pieces; 
achouo sub tiigonous, slightly hairy near the apex, style lateral, stigma 
cylmdiic tiuncate , male and gall flowers not seen 

New Guinea, &OI on, Beccaii s Ueib, P P No 458 This oomes near 
some of the foinis of F trecta, Ihunbg , but differs in having the under 
surface of tho loaves moie tubciculate and much smaller reoeptsoleit 
It IB not, however, tai removed fiom erecta 
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H^elmgata^ mhda^ euhfuB cum antenms nigra, pcdthas mqro^aeneo 
nUcantthn'^ , tapia nigro-acuco aut nigro^cupea , ihniate rugoso^punctalu, 
ante meiitm spmift qnatuoi, hast connatis, etpono niediina apDnl 
unied armatiB t elytim anguate oblongta, fo)t%tPT scriato-punctatib, apiiub 
f)aliii8 trueimtim dispoaih^s, inshuclta Long 2 Zm. 

Hab Chittagong DiBtncf 

Antoimfle Blonder, veiy slightly iliiokened towards the apex, the basal 
joint aamed at its apex beneath with a shoit tooth , vertex finely rugn- 
lOMi longitudinally sulcate Thoiax rathei broader than long, subcylin- 
i|bttened on the disk , sides armed befoie the middle witli foui 
atont ipines, united into a single stem at then base, the anterioi spine 
looking almost directly upwards, the thrte otheis obliquely upwards and 
ouiwaidi, behind thu middle is also a single spine looking outwards and 
olightly upwards, hindu angle armed with a shoit subacute tooth , disk 
OOli^^oly rugose-punctate, a longitudinal iitta and a slightly conclave 
apace on either side behind the middle neaily fiio from puuctuus 
Soutellum smooth, impunclate Elylia minowly oblong, stiougly senate- 
punoiate, armed with a nnmbci ot stiong oitct spn es, aiiaugod iii 
|bree longitudinal rows, Ihose outlie ouici row muio ciowded than those 
on the disk Legs simple 

The tooth at the lower edge of the apex of the basal joints of 

the anteuniS, and the absence of an> spines ou the upper surfsce oi tho 
joints, together with the roloui ot 1 he upper surface of the body, will 
eoparato the above sptcics from any others known to me 
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I.— ^ npin S^iecips and Ornus of Oocoidw. — By E T. Atpinsoh, B. A. 
i^BecoiTod Soptomber 30fch j— Eoail November 7th, 1888.] 

(With Plato I.) 

Tho Coccid describod bolow was recoivod from Mr. F. Qammiei who 
procured it at Munghphu (3800 feet) in Sikkim on Quereus incana, 
Caetanea indica^ and 0. Inhuhides, 1 forwarded specimens to Mr. W. H. 
Maskell of Wellington, New Zealand, who devotes much attention to 
this fanuly, and he has kindly sent mo tho drawings of the insect in its 
different stages shown on tho accompanying plate. This coccid clearly 
belongs to Maskell's group Hemicoccinaf which is characterised by 
having, in the larval stage, the anal tubercles of the Oocoina, and, in the 
adult female, the abdominal cleft and lobes of the Lecamna, I had 
provisionally placed this insect in the g^nus FvXvinaria of tho group 
Leoantna^ as the adult female does not appear to differ from the adult 
females of that genus. Mr. Maskell was at first of the same ppinion, 
but, having examined the larval form in its earliest stages, he found 
that it presented undoubted and distinct ‘anal tubercles’ (Fig. 
which at once remove it from the Lecamna. 

It cannot be placed in the genus Kertnei of the gproup Hemicooeii^ 
owing to structural differences, so that we have to form a new genus, to 
which the name Pseudopulvinariaf as saggested by Mr. Maskell, has 
I 
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been giyon to show its conneotion with the leoanid geiiuR Pulvinaria, 
The insect is really a hemicoccid poBRossing more locanid appearances 
than any other of the group hitherto known. The poHition of the insect 
on the tree during its several stages is rather curious. The larvce and 
the females of the second stage cluster along the midrib of the lower 
Hurfuce of the leaf, whilst the adult female alone is found along the twig 
to which the leaves are attached (Fig. 1). The secretion is closer than 
in Fvlvmaria, and quite os cotton}' during the larval stage, but, in the 
second stage, becomes more waxy, so as to approach in appearance the 
genus Orthezia^ and the masses of wax on the leaves are more like 
detached or attached plates (Fig. 2) than threads. Unfortunately the 
male has not yet been secured. 

It is satisfactory to know that the adult female is subject to the 
attacks of several species of hymcnoptoi'ouB and dipterous parasites, 
which we may hope to characterise hereafter, for, otherwise, from the 
size and number of these ooccids on the h'aves and twigs aflccted, much 
damage must ensne, should they increase to any extent. It disappears 
daring the rains (July — September), but comes on abundantly at the 
close of the rains, and matures about April. 

Genus Psuupopulvinaria nor. 

Adult females naked, without n waxy fringe, somewhat circular or 
oval and flattish. In Kermrs, the adult female is entirely globular, 
except a small incision where it rests on the twig to which it is attached, 
and appears to have neither legs, antennor, nor rostrum. 

PsEueorur.viNARiA sikktmenris, n. sp. 

Adult 9 , above reddish-brown, naked, somewhat convex, irregularly 
oiroular or oval in shape, varying in size, skin smooth, punctulate. The 
insect frequently falls off, leaving the white cottony ovisac attached 
to tho twig. Furnished beneath with eyes, antonnin, legs and rostrum ; 
the abdominal oloft and lobes distinct (Fig. 5): antenuiB borne on a 
tubercle, C-jointed, second joint longest, unarmed ; others with sotie 
varying in length (Fig. G) ; claw with four digitulos, the upper pair 
longest (Fig. 7). Tho ovisac on which thi* female rests is formed of a 
compact white corous substance, following and extending beyond the 
outline of the insect itself. Tho spinnerets (fUihcs: Fig. 8) are 
scattered irregularly over the nether caudal surface and are not arranged 
in groups or circles. Found only on the twigs : long, 5 — 9 mill. 

Tho 9 of the second stage (Fig. 9) with its waxy plates is found on 
the lower surface of the midrib of the leaf. These plates seem to be 
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attached transvcrsoly to a longitudinal median ridgo and give this form 
a peculiar ribbed appearance. 

The larval form is furnished with antenniB, legs, rostrum, and anal 
tuberclcH bearing long seto) (Fig. 10). These tubercles aro veiy distinct 
in the earliest stage of the larva (^Vetat eni>bryonna%re : Fig. 11), and aie 
characteristic of the group. 

The c? is niiknowu. 

Hub. Mungphu (3800 feet), Sikkim. 

EXPLANATION OP PLATE 1. 

Fig. 1. IniK'ut ou twig and loaves . bligbtly reducod* 

22. Waxy niuRSos on luavoH, magnitiod. 

2L Adult ^ , dorsal asjjuct, cotton romovoil : niagnifiod about 4. 

I. Sonic, ventral aspect, cuttuii removed : maguiflod. 

5. Same, ubduiiiiiiul cleft, lobes, nnogouiUil ring and spinaerotB : do. 

6. Sumo, uutciinu; : x 90. 

7. Same, claw and digital os : x 9U. 
b. Sumo, spinnerets : muguified. 

9. ^ of second stage, dorsal aspoct, with waxy plates. 

10. Larva, ventral asiioi't x (K). 

II . Anal tuborclos just bofurc emerging from the ogg : magnified. 

12S Edge of the body of larva with hairs Ac. : x 860. 
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II . — On the Species of Thelyphonus inhabiting Continental India^ Burma, 
and the Malay Peninsula. — By Eugene W. Oater, F. Z. S. Com- 
muwkated by The Supeuiniendent of the Indian Museum. 

[Keoeivod January 24th {—Head April 3rd, 1889.] 

(With Plate II.) 

The obscure animals which belonf^ to this genus are very little 
known. 1 have steadily collected them for some years now with the 
best results, and not long since I took the opportunity of studying the 
specimens contained in the Indian Museum, all of whieh were very 
kindly placed at my disposal by Mr. J. Wood-Mason, the Superintendent 
of the museum. 

There are now thirteen species known within the above limits, of 
which throe have been already described, eight are new to science, and 
two are unknown to me, and in my opinion insufficiently described to be 
ever determinable. Those two were described by Mr. A. G . Butler many 
years ago and in terms which, when applied to those animals, are 
altogether insufficient. For this reason I have excluded them from 
this paper, and 1 hope to notice them on a future occasion, when 1 liavo 
had time to examine the types, which I understand arc in the British 
Museum. These two species are T, sepiaria, described from Tonghoo 
and Ceylon, and T. niyrescens, from Tenassorim (Gist. Ent. vi, p. 129). 

The Thelyphoni live under timber and stones, lying concealed during 
the day time and creeping about at night o^dy. Wh^fi discovered, they 
seem overcome with surprise, but they spoeduy locover and hurry away 
with considorablo speed into holes and crevices. They are frequently 
found at the roots of trees under accumulations of dead leaves and 
rubbish. They require moisture, but must have well drained soil. 

1 have never found two species together, and my experience is that 
each speoioB inhabits a tract of country to the exclusion of others. For 
instance, in Rangoon T. rangunensis is found ; proceeding 80 miles north, 
this species ceases and T. sylvatiens occurs. Similarly, further north 
T. saxatilis is alone found to occur; Reef and Double Islands each has 
its peculiar species. The species which so far as I know has the largest 
area of distribution is T. indicus, but the localities “ Western Bengal 
and Southern India ” attached to the few specimens I have been able 
to examine are so vague that no certainty can bo attached to this 
point. 

The Thelyphoni, when once you got into the way of finding them, are 
sufficiently abundant. 1 have frequently found twenty in one morning, 



1689.] Continental India, Burma, and the Malay Peninsula. 5 

and, on one occasion, while visiting the lighthouse on Double Island, I 
secured 3G0 in three hours' work, myself and one man. 

All the species I have mot with emit a peculiar odour, more like 
aromatic vinegar than anything else 1 know, but more pungent. This 
odour emanates from a liquid which is ojooted from an orifice near the 
root of the tail, and so powerful is it that it has frequently betrayed to 
me the position of the animal. On one occasion, when examining a live 
animal, 1 had a drop of the liquid injected into my eye, but it proved to 
be harmless. 

These aiiimoltx, it ih hardly necessary tu state, are quite incapable of 
inflicting injury to anything large than an insect. They have no sting and 
their chelicoros are veiy weak. A writer in the “ Scientific American” 
sometime ago gi’afiiiically described how a species common in Florida 
was in the habit of killing horses, so powerful was its sting. This is 
of course all nonsciiH<* 

1 have not been able to discover anything regarding the brooding 
of those whiji-scoquoiiH. 1 have taken the very young only a-quortoi* 
of an inch in Iciigl li and also what appeared to bo jiregnant females, 
but I could tind iii'itlior eggs not embryos in them. Mr. Fed, the ener- 
getic Italian natural ist now working in Burma, informs mo, however, 
tlmt ho on^’c discovorotl a female carrying a bunch of egg under her 
cephalothorax by the aid of her first pair of l(*gs. This is all 1 know 
abc.ut the inn tier. 

The two SOXC.S of the Thihjphmi grow uj) absolutely alike till full 
grown. At this stage', the mule, b^ some process upon whicii I am able, 
I am borry to say, to throw uo light, undergoes a transformation and 
emerges from it tolling ^«^4.<;rcnt from the female. That this is fact can 
admit of no doubt. Adult males arc nearly as abundant as adult femalop, 
but half or thrcc-quiii ter grown males with the external characters of 
the adult male, or with any characters at all not possessed by the 
female, are unknown. Once adult the sexes are as different as possible in 
appearance. 

The immature animals rcsomblo the adult female in all characters 
except colour, and in this latter respect the differeucos are not great, 
reds being replaced by olivo-ycllows or greens and black tints by pink 
ones. 

In gi-owing np, they seem to undergo numerous moults just like 
the scorpions and spiders. 

The adnlt sexes are markedly difEeront in all the spooies 1 know. 
The more marked differenoo is in the size and armature of the oheliceres, 
but there are minor Aifforencos, such as the grooving or entirety of the 
first lower abdominal segment^ the size of the abdomon, and the cokmr 
of the ohelioereB. 
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Adults of both sexes may bo recognized by a certain redness and 
tumidity of tlio first lower abdominal segments not apparent in the 
immature animal. 

I append a key to the olevon spocics known to me, and, in the plate, 
1 have figured some jiarts of certain auimalh which will bo of groat 
assistance in the discrimination of the spocics. 

In my descriptions 1 have only dwelt upon those chaiuoters which 
are of iinportaiice, chiefly the details of the chelicores, the colours, and 
the important points of the cophalothoiax and abdomen. I have not 
found the logs to vary in any appreciable degree in the different species, 
and therefore I have omitted them. 

It will be noticed in the key that the females of some spooios cannot 
be disenminaiod from each other. 1 do not mean by this that the 
females are absolutely alike, but merely to express my inability to 
diagnose them in intelligible brief terms. Com])arod with each other 
they are suiliciently distinct, varying in shade of colour, shape of 
chcliceres, and in other points. 

There are many immature spocimeus in the Indian Museum which 
I have hesitated to describe till mature animals arc available. It is to 
be feared that many of the descriptions of those animals arc based on 
young specimens, and, if so, they are useless, as the young of many 
spccioB (which, wlieii adult, are pei*fectly distinct) are absolutely alike. 

On examining the B])ecimenB which the late Dr. Stoliezku referred 
to T, angmiuSf Lucas (J. A. S. B. 1873, pt. ii, p. 13d!), 1 found that the 
spocimons wore rofemble to the young of T. ussamavsisf T, fornw^iiMf and 
a spocics from Penang, the adult of which is unknown. 

Key to ilu. Species, 

a. With a sharp ridge between the central and lateral 
eyes. 

a', b'irnt joint of cheliceres with a lateml spine 
as well as a terminal one. 

a". Apophysis of the fourth joint of the rheli- 
eeros cylindrical, smooth on both edges, 
the outer edge rounded off at the tip 
(Fig. 13), assameusisf dT. 

h*'. Apophysis of the fourth joint of the chcli- 
ceres sharply triangular, serrated on both 

odgoB, assamensis, 

b\ First joint of ohelicoros with only a terminal 
spine i second joint generally with 0 toutli* 
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</', First lower abdominal segment divided longi- 
tudinally by a groove (Fig. 3 and 4). 
a'". Groove very deep and distinct (Fig. 3). 
a\ Moveable finger of ckelicoros festooned 
interiorly (Fig. 5) ; the terminal joint 
of the cholioeres of large size, bi*oader 

than the fourth joint, indicus, d. 

h^. Moveable finger of chclicorcs simply 
rounded interiorly (Fig. 11) ; the tor- 
njiiial joiid fd the chelieereH weak, 


much narrower than the fourth, JohoremU^ (5* . 

Groove very shnllow and indisiiiict (Fig.1), indicia, 9 . 
d". First lower abdominal segment ('Titire, with 

no truce of n groove, joltorcnsiK, 9 . 


b. With no HhHrj) ridge between the e(‘iitr;il iiiid 
lateral eyes, this region being rounded, 
t'. Apo^di^'His of fourth joint of cheliccres long and 
Q’lindricnl, smooth on both edges, suddenly 
and quadrat ely widened out on the terminal 

quarter of its length (Fig. 12), andcT$mi, d*. 

tV. Apophysis t)f fourth joint of cheliccres cylindri- 
cal, siiioutli on both edges, Ruddcnl}’ narrowed 
on the terminal half of its length (Fig. 10), 'imuhmcksmi, cT. 
r'. Apoph^'-sis of fourth joint of eliolicoros abso- 
lutely cylindrical , the two edges being 
parallel throughout their leugtli and smooth 
7). 

e". Length of abdomen and cc])}ialothorax 1*3 

hmb inmJaris, 

Length of abdomen and ccpbalothomx 1 inch, formosus, c?. 
y. Apo])hysiB of fourth joint of (dicliccrcs ap- 
proximutely cylindrical but llio edges more 
or less swollen towards tlioir cxtrcinities 
(Fig. 9). 

(/\ Inner edge of ilio fourth joint of tlic clicli- 
ceros coarsely granulated ; tho inner edge 
of the third joint double the length of the 

front edge of tho second, hinghami, ^ , 

h". Inner edge of tho fourth joint of tho choli- 
ccres smooth j inner edge of third joint 
equal to the front edge of the second, 
c'". The three hinder pairs of legs uniformly 
rod, 


saseatiUt, d*. 
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CoxBB and femora of the three hinder 
pairs of legs reddish-browni the other 
joints red. 

a*. Apophysis of fourth joint gently swollen 

noar the tip only, ranguneneie, d*. 

b*. Apophysis of fourth joint greatly swollen 

over the terminal third of its length, sglvaticue, d*. 
g'. Apophysis of the fourth joint of the choliceres 
triangular, sharply pointed, serrated on both 
edges (Fig. 2 and 8). 

First lower abdominal segment broadly 
rounded posteriorly (Fig. 3) all the legs red, binghami, 9 . 
j". First lower abdominal segment sharply pro- 
tniding posteriorly (Fig. 4). 

f wood-masonif 9 • 


All the legs uniformly rod, < ineularie, 9 . 

C/ormoeus, 9 . 

CoxsQ and femora of oil the legs reddish- 

brown, the other portions red, ranguneneis, 9 • 

<7'". Tlio three hinder pairs of legs uniformly 

red ; the first pair reddish-brown, saafatilis, 9 • 


1. TiiKLYniONUs A8SAMENSIS. PI. II, Fig. 13. 

Tholiiphmni* attmint^nsin, Stoliczka, J, A. B. B. 1869, pi. ii, p. 205, pi. xix, ilg. 1 ; 
1873, pt. ij| p. 133, pi. xii, ilg. 2. 

Thelyjihonus HcalrinWf Btoliezka, J. A. S. B. 1878, pt. ii, p. 180, pi. xii, ilg. 1. 

Thdiphonuh paitlacinunt Butler, Cist. £ut. vi, p. 129, pi. v, iig. 2 (1873). 

d . Cbcliceres and cephalothorax black ; abdomen black tinged with 
red ; legs and tail very deep red ; below, first joint of choliceres black 
with a rufous tinge ; cephalothorax, abdomen, and legs deep blood-red. 

9 . Similar in coloration to the male, but with the cheliceres slightly 
tinged with red. 

Immature animal. Entirely dull reddish, the legs tinged with 
olivaceous brown. 

Length I'7 inches ; choliceres *75 inch. 

Many animals of this species are of an uniform madder-brown 
colour and this is probably the normal colour immediately after the 
change of skin. Analogous cases occur among the scorpions. 

Structure, d . Cheliceres densely and coarsely granulated in every 
part ; second joint with five teeth on the front and lateral edges, always 
distinct, two large spines below ; third joint with a very long sharp 
spine below ; fourth joint veiy large, with a small spine below and a 
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large apophysin on the interior-front comer, long and oylindrioaly ter- 
minated with a largo spine and famished below with nnmerons teeth 
like a coarse file (Fig. 13) ; fifth joint much narrower than the fourth^ 
fixed finger short and tringular almost smooth on both edges, moyable 
finger long and carved, serrated below, in shape much as in Fig. 11 ; 
one sharp spine on the lower projecting angle of the joint ; first joint 
of oholioeres below densely pnnctnred and slightly wrinkled in places ; 
the anterior process with a lateral spine as well as a terminal one ; 
cepbalothoraz densely granulated all over with a very pronounced sharp 
ridge between i he latoral and middle eyes. 

First lower abdominal segment wrinkled in the middle, not divided 
by a groove ; posterior edge well rounded. 

Structure 9 . Cheliceres as densely granulated os in the male ; second 
joint with five very distinct teeth in front and two spines below ; third 
joint with a blunt spine on the interior edge and a long, sharp one be- 
low ; fourth joint with a minute s])ine below and a triangular, pointed 
apoph 3 ^sis on the interior- front corner serrated on both edges (Fig. 8) ; 
fifth joint very narrow and feeble, fixed finger short and sharply trian- 
gular, serrated on both edges, movable finger longa nd sharply pointed, 
curved (Fig. 6), serrated on the iniun* edge; first joint of cheliceres 
below as in the male. 

Cophalothorax as in the male. First abdominal segment below 
differing in no res]ioct from that of the male. 

Found throughout Assam and Sikkim, and the hill-ranges of 
Eastern Bengal and Gachar. 

The late Dr. Stoliezka appears to have been ignorant of the great 
difference of structure between the sexes of these animals, and ho de- 
Horibes the two sexes under different names. His name has priority over 
Mr. Butler’s by four years. This species is widely distributed and 
appears to be common, and was consequently, we may suspect, known to 
the earlier writers on these animals, but to identify it with any of thoir 
names is now impossible. Tt will be well, therefore, to adopt Dr. 
Stoliczka’s name instead of making fruitless attempts to find an earlier 
one. 


2. Thbltphonus indicus, pi. II, Figs. 1—6. 

ThelyphonuB indicun, Stoliezka, J. A. S. B. 1878, pt. ii, p. 138, pi. zii, fig. 6. 

„ bedilomei, „ J. A. S. B. 1878, pt. ii, p. 142, pi. zii, fig, 6li 

S . Gephalothoiax and abdomen dull chestnut-brown ; ohelioevii 
bright chestnut ; legs and tail deep red below, cheliceres deep chestnut ; 
abdomen, sternum, and legs bright chestnut. Length 1*3 inches. 

9 • Similar to the male in colour. 
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Strueture, i, Chelioeres strong; basal joint slightly panctared 
and wrinkled towards the front; second joint densely and coarsely 
granulated, the anterior portion rounded, with five or more sharp distinct 
teeth on the edge and two stronger ones on the lower surface ; third 
joint thickly punctured all over and wrinkled towards the interior edge, 
which is angular and furnished with one spine, another spine below ; 
fourth joint sparingly punctured all over and slightly granulated towards 
the origin of the apophysis which is triangular (Fig. 1) and slightly 
ourred backwards, closely serrated on the outer edge and furnished with 
a few blunt spines on the inner ; fifth joint large, broader than the 
fourth, sparingly punctured all over, fixed finger triangular, short and 
broad, finely serrated on the outer edge, the inner edge rough and 
famished with a few small spines ; movable finger sliglitly curved, the 
upper edge sinuated, finely serrated and with a blunt tooth near the tip 
(Fig. 6,), the lower edge simply curved and roughly serrated. 

Cophalothorax densely granulated with a sharp sinuated ridge 
between the lateral and central eyes. 

First lower abdominal segment of huge size, tumid, divided longi- 
tudinally by a groove and broadly rounded posteriorly (Fig. 3). 

Structure^ 9 . The abdomen much larger and the cheliceres shorter 
and slighter ; the apophysis of the fourth joint of the cheliceres is also 
much broader at the base, but of about the same length, and consequently 
much blunter ; the first abdominal lower segment is pointed po.steriorly 
and barely grooved (Fig. 4). The movable finger is also of a very 
different shape and size (Fig. G). 

An examination of the late Dr. Rtoliczka’s types and of some other 
speoimons more recently acquired by the Indian Museum demonstrates 
that his T, indioua is the male and T. heddomci the female of the same 
species. 

The number of teeth on the front edge of the second joint of the 
cheliceres varies much in this species as may bo seen from the following 
onumeraticn of examples examined. 

d* . 7 teeth on right ; 5 on loft with traces of 3 more. 

(f . G on right one being bifid ; 5 on left with trace of another. 

(7. 6 on right; 5 on loft. 

cT . 6 on right ; 6 on left. 

9 . 7 teeth on each side (T. beddomei). 

All the specimens I have examined came from Southern India and 
Western Bengal, but no precise locality is attached to thorn. 

Mr. Butler identifies his T. eepiaris with this species (Ann. A Mag. 
Nat. Hist. ser. 4, vol. xii, p. 116), but os he gives T, eepiaris from 
Tonghoo and Ceylon, and allows T, heddoniei to be a good distinct species. 
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1 fear the matter ie too involved for me to arrive at any oonelfiaaoii on 
the Bubjoot without tho examination of hia type, and for thia 1 haive had 
no opportanitiea. 

3. Theltpqonus JonoREMSiB, n. ap., PI. II, Fig. 11, d*. 

<f . Choliceres voiy deep red ; cephalothoraz nearly blank ; abdomen 
deep red ; logs deep madder, brighter towards the extremities ; below, 
first joint of chelioores deep rod; abdomen, stomum and exinguinal 
joints of legs blood red. Length 1*2 inches ; ohelioeres *5 inoh. 

9 . Similar in colour to tho male ; slightly smaller. 

Immature animal. Cophaloihorax and abdomen red, legs brighter, 
cheliceres bright coral-red. 

Structurr, (T . First joint of cheliceres densely punctured all over ; 
second densely punctured, with six teeth on tho anterior and lateral 
edges and two strong spines bolow ; third densely punctured all over, 
with a very strong spine below ; fourth joint densely punctured, with a 
long recurved triangular apophysis, serrated on the outer edge, and with 
a few tooth on tho outer ; fifth joint (Fig. 11) weak, narrower than tho 
fourth, sparingly punctured, fixed finger serrated on the outer edge, with 
a few spines on the outer and down the side of the joint ; movable 
finger weak, serrated on the inner edge, with a few spines on the lower 
edge. 

Ccplialothorax densely granulated all over, the space between the 
central and lateral eyes ridged. 

First lower abdominal segment deo])ly grooved longitudinally (Fig. 
3), extremely swollen lai'ge and rounded. # 

Structurcj 9 . Similar to the male, but tho apophysis of the fourth 
joint of the cheliceres shorter and broader at base ; first lower abdominal 
segment without a longitudinal groove, and pointed posteriorly. 

1 have much pleasure in naming this species after the territoiy of 
tho Sultan of Johorc, whore Mr. Wood-Mason discovered it. 

4. ThELTPHONCP. ANDLKSONl, n. sp., PI. II, Fig. 12. 

d* . Ccphalothorax and oholicores dark red, the legs paler red, the 
abdomen of intermediate colour ; below, cheliceres dark red ; abdomen, 
sternum and exinguinal joints of legs pale red ; tail rather paler than 
the legs. Length 1 inch. 

$ . Similar in colonr to the male and of some size. 

Immature animal. Unknown. 

Structure^ d, Cheliceres smooth with a very few minute punc- 
tures; first joint normal; second with a few obsolete teeth on the 
anterior and lateral edge and two strong spines below; third with* 



12 E. W. Oates— the Species of Tlielyphonus inhabiting [No. 1, 

sharp tooth on the lower surface ; fourth with an indistinct spine on the 
lower edge and with a long apophysis on the interior angle. This 
apophysis is about the same length as the joint to which it is attached, 
perfectly cylindrical for three-quarters of the length, and suddenly 
widened out on the terminal quarter of its length to a width half as 
wide again as the cylindrical portion and terminating in a single recurved 
spine (Fig. 12) ; fifth joint feeblo, narrower than the fourth, the interior 
edge toothed and furnished with hairs, the exterior edge of the fixed 
finger serrated; movable finger curved, sharply pointed, furnished 
with hairs and serrated below. Gophalothorax densely granulated, except 
on a portion between the lateral and central eyes, which is smooth and 
tumid but not ridged. First lower abdominal segment largo, broadly 
sinuated behind, but not grooved. 

Structure^ $ . Differs from the male in the structure of the cheli- 
ceres and first lower abdominal segment. Second joint of chelicercs 
with five distinct teotb, one on the middle of the anterior edge and 
four on the lateral, the foremost, situated at the angle of the two edges, 
being twice as large as the others, which are all of equal size, two small 
spines on the lower surface ; third joint with a small tooth on the 
interior edge and one below ; fourth joint with a short and sharply 
triangular apophysis, both edges serrated ; fifth joint as in the male. 

The first lower abdominal segment is longer and pointed posteriorly. 

I have much pleasure in naming this species after Dr. John Ander- 
son, the late Superintendent of the Indian Museum, who discovered it in 
Upper Burma. The male was taken in the second defile of the Irawadi 
river and the female on Pudeopyoo mountain. Both arc preserved in 
the Indian Museum 

The only female of this species is much mutilated, but 1 have de- 
scribed it to the best of my power. I regret, however, to have to leave it 
out of my key ; when writing which 1 had not access to the specimen. 

5. Theltphonus wood-masoki, n. sp., PI. II, Fig. 10. 

d* . Choliceres and cophalothorax pitchy-black ; abdomen black 
tinged with red ; legs blood-red ; tail like the legs ; below, first joint of 
oheliceres dark reddish-brown ; legs and sternum with first abdominal 
segment blood-red, remainder of abdomen darker red. 

9 . Similar to the male in colour. 

Immature animal. Oheliceres coffee-brown, cophalothorax and 
abdomen dull rufous, the legs dull reddish vandyko-brown. 

Length, male 1 inch ; female, *95. 

Structure, i. Oheliceres very sparingly punctured and nearly 
smooth ail over, the exterior angle of the second joint transversely 
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wrinkled; second joint with 3-6 obsolete teeth on the anterior and 
interior edges and two blunt spines below ; third joint with one spine 
below, the interior edge eqnal in length to the anterior edge of the 
second joint; fourth joint very broad, no spino below, with a long 
apophysis springing from the antero-lateral corner, the first half cylin- 
drical and broad, the terminal half about half the thickness of the first 
and constricted in the middle, quadmtely terminated and furnished 
with a small spine at the end (Fig. 10), the inside of the apophysis at 
the end with a largo rounded process ; fifth joint large, rounded, broader 
than the fourth joint, the inner edge scooped out to receive the rounded 
process on the apeph^'sis of the fourth joint, causing the fixed finger to 
stand out as a cyliudi'ical tooth serrated on both edges ; movable finger 
moderately curved, senuted on the inner edge. 

Gcphalothomx dc'nsely granulated, the space between the anterior 
and the lateral eyes tumid. 

Slnicliur, 9 . Chelicercs with the first joint normal ; second with 
five teeth on the anterior and lateral edges and two spines below ; third 
joint with n laieral spine and one below ; fourth witli a spine below and 
a sharply -pointed Inaiigular apophysis serrated on the iuner edge and 
and witli 3 Npines on the outer ; fifth joint weak, narrower than the 
fourth, the fixed finger sharply triangular and serrated on both edges, 
the movable finger gently curved and serrated on the inner edge. 

Tho cheliec'ros, as in the male, are nearly smooth, being voiy slightly 
punctured in n few places only. 

Described from sjiecimens taken on Muleyit mountain in Tenasserim 
and now in the Indian Museum. 1 have named it after Mr, J. Wood- 
Mason, the energetic Suporintondeut of the Indian Museum. 

6. Thelti-uonus INBUI^AEIS, n. sp., PI. II, Figs. 7, 8. 

(7 . Gheliccres, cephalothoraz, and abdomen deep black ; legs and 
tail bright red ; below, tho first joint of choliceres deep rod, the other 
joints black, abdomen and legs bright I’cd. Length 1*3 ins. ; cbelicores 
'75 ins. 

9 . Of the same colour as tho male. Length I '3, chel. *5 in. 

Immature animal. Fourth and fifth joints of the cheliceros pink, 
second and third pinkish-brown ; cepbalothorax and abdomen greenish ; 
coxal and femoral joints of legs pale greenish-brown, the remaining 
joints and tho tail pale orange-yellow ; below, first joint of chelicerCB 
pale red, the other joints, and the legs, of the same colour as the upper 
surface, abdomen pale greenish-brown. With ago tbe colours become 
firmer and the changes to the adult stage ore voiy gradual. In half- 
grown specimens the legs are nearly uniform red and the ohelloeies 
becoming blackish. 
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Struoturef d*. Second joint of ohelioores pnnotnrcd all over, gfrann- 
lated and wrinkled at the anterior lateral comer, teeth on the interior 
and anterior margins indistinct, very variable in number and in all oases 
small and obsolete, no distinct spine below. Third joint punctured all 
over and coarsely granulated on the inner edge, with a spine below. 
Fourth joint with very few punctures, nearly smooth, apophysis long 
and cylindrical, terminated with two blunt teeth and with a large 
rounded process interiorly near the end (Fig. 7). Fifth joint very large 
and round, very nearly smooth, fixed finger short, triangular with a 
broad base, serrated on both edges, movable finger rather shorter than 
the fifth joint, serrated and sinnated within (Fig. 5). First joint beneath 
very sparingly punctured. 

Cophalothorax granulated all over and transversely wrinkled behind 
the central eyes. 

First lower abdominal segment smooth in the middle, not divided 
longitudinally by a groove. 

Structure y 9 « The upper surface of cheliceres sparingly punctured 
throughout, 2nd joint with five very distinct teeth on the front and 
lateral edges, of which the two on the front edge are the largest, two 
teeth on the lower surface ; third joint with a tooth on the interior edge 
and one below ; fourth joint with a tooth below, the apophysis trian- 
gular, finely serrated on the outer edge, with two or three teeth on the 
inner (Fig. 8). Fifth joint narrower than the fourth, fixed finger sharply 
tiiangnlar, serrated on the outer edge, also on the inner edge nearly 
down to the bottom of the joint; movable finger shorter than fifth 
joint, gently curved throughout and serrated interiorly. 

Cophalothorax and other parts, as in the male, except the first lower 
abdominal segment, which is pointed posteriorly. 

This species is remarkable for the huge cholicores of the adult male. 
It is common on Double Island at tho entrance of the Moulmain River, 
to which island it appears to be confined, for on the opposite coast of the 
mainland P. formosus only is found. Tl^s island, which is crowned by a 
lighthouse, is very rocky, and only a few acres in extent. Some soft soil 
is found hero and there under the rooks and under the bricks used for 
tho staircase up to the summit of the island, and under those this animal 
oecurs in incredible numbers. 

7. Tbeltphonub formosus. 

Thd^houus formosus, Butler, Ann* and Mag. Nat. Hiat. ser iv, vol. a, p. 201, 
pt. xiii, f. H. 

„ „ Siolicska, J. A. 6. B. 1873, p. 187, pt. xii, f. 4. 

d. Cheliceres shiny-black ; oephalothoraz black slightly tinged 
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with red ; abdomen reddieh^brown tending to black ; legs entirely dark 
red ; lower Borface dark ohestnnt, tbe first joint of the ohelieeres much 
deeper ; tail paler than the legs. Length 1 inoh. 

$ . Similar to the male in colour, and somewhat larger. 

Immature animal* Ghelioeres brownish-red tnming to almost pure 
red at the end ; oephalothorax blaok ; abdomen olivaceons.brown : first 
three joints of all the legs olivo-green ; remainder of the legs and the 
whole lower surface pale reddish-yellow, darker on tho first joint of the 
cheliceres. 

Sfructiirff d*. Clioliccriti very sparingly punctured all oyer, the 
second joint with a few wrinkles across tho exterior portion, and with 
five more or less obsolete teeth on tho anterior and interior edges ; two 
spines on tho lower surface ; third joint with one spine below ; fourth 
joint with a minute H})ine below and a long C3’lindrical apophysis on the 
iniorior-front angle, torminaied below by n bifid tooth, and with a large 
I'ounded tubercle within ; fifth joint largo, broader than the fourtli with 
a spine beuoalh, the fixed finger very short and triangular, serrated on 
both edges, movable finger sharp and carved (Fig. 11), finely serratod 
interiorly. 

Cephalothoras finely granuUiud all over; space between lateral and 
frontal eyes swollen hot not ridged. 

First abdominal segment below smooth, not divided, broadly round- 
ed posteriorly. 

Struct arc f 9 . Second joint of chelicores with five very distinct 
teeth on the front edge and two spines below ; third joint with a spine 
below ; third joint with a minute spine below and a short, bluntly- 
triaiiguiar apophysis on tho interior-frontal angle, serrated interiorly 
and with a few teeth on tho outside; fifth joint weak and narrow, the 
fixed finger triangular, sharply pointed and serratod on both edges, the 
movable finger weak, sharply carved and serrated within. 

Cephalothorax as in tho male. 

First abdominal segment below smooth, tho middle posterior portion 
abruptly lengthened. 

Found in tho neighbourhood of Moulmein in Tenasserim, where it 
appears to be common. 


8. Theltphonus binohahi, n. sp^ 

d*. Cheliceres and cephalothorax deep blaok; abdomen block 
tinged with red ; legs bright rod ; below, first joint of obelioeres and the 
abdomen deep red, legs bright red. 

9 • Of the same colour as the male, but the oheliceres strongly 
tinged with red. 
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Immature animal. First and second joint of cbelioeres reddisli- 
brown, the others ooral-red ; oephalothoraz and abdomen dark brown ; 
first three joints of all the legs olive-green, the others pale yellowish- 
red ; below, the cophalothoraz and abdomen reddish-brown. 

Length I'l inohes ; cbelioeres, $ *55 ; 9 *45 inoh. 

Htructure, d. Ohelioeres sparingly granulated and punctured all 
over. Second joint with five ill-defined teeth on the front and lateral 
edges and two small spines below ; third joint very long and cylindrical 
with one spine below ; fourth joint long, the inner side grannlated ; with 
a blunt spine below and a long cylindrical a])hophysis on the anterior- 
lateral comer, slightly constricted in the middle and enlarged at the 
tip (Fig. 9) terminated with a rather sharp spine and a tumid process 
interiorly ; fifth joint as broad as the fourth, serrated and festooned on 
the inner edge; fingers remarkably small, the fixed one triangular, 
nearly smooth on the inner edge, serrated on the outer, the movable 
one gently curved and serrated interiorly. 

Oephalothoraz minutely and densely granulated, the space between 
the lateral and frontal eyes barely tumid. 

First lower abdominal segment entire, elevated and projecting 
posteriorly. 

Struefv/re, 9 . Chulicoros ns in the male, but the second joint with 
five sharp and well-defined teeth, one on the anterior edge and four on 
the inner lateitil edge ; apophysis of fourth joint triangular with a few 
large spines on the inner edge and closely serrated oii the outer ; the 
fifth joint is much narrower than the fourth but the two fingers are the 
same as in the male. Tlie third joint is much shorter and broader than 
the same one in the male and the whole cheliccres arc shorter and 
stouter. 

Oephalothoraz exactly as in the male. 

First abdominal segment entire, and rounded posteriorly as in the 
male. 

The malos and females of this speoies approach each other very 
closely in struotare with regard to the oephalothoraz and abdomen and 
the only point of distinction lies in tho cbelioeres. 

This species is very abundant on Beef Island at the entrance of the 
Tavoy river in Tenasserim. It is a densely wooded island crowned 
by a small lighthotse. It is probably this species which Mons. Simon 
records from Tavoy and not T. formosus, 

1 have much pleasure in naming this species after Major 0. T. 
Bingham, of the Forest Department of India, who has greatly assisted 
me in collecting these obscure animals. 
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9. ThELTPHONUB SIXITILIB, n. Bp. 

(f . Gephalothorax, ohelioeres, and abdomen black ; fint pair of 
lef^B reddish-blaok, except the tarsal joint, which, with the three other 
pairs of legs, is bright red ; tail reddish-brown ; below, the first joint 
of ohelicores black tinged with red ; sternum and base of legs red ; legs 
the same colour as the superior surface ; abdomen reddish brown. 

9 . Resombles the male in colour. 

Immature animal. Chelioeres reddish-brown turning to pink on 
the last two joints ; cejihalothoraz and abdomen dark olive-brown ; 
first pair of logs olive, except the tarsal joint, which, with the three 
other pairs of legs, is pale red ; below, uniform pale red, except the 
base of the cheliceres, which is reddish-brown. 

Length 1*1 inch ; ohelicores of male, ‘*5. 

StruGture^ i . Second joint of cholioerea punctured all over, the 
exterior- front corner wrinkled, the anterior and lateral edges with a 
a few obsolete teeth, varying in number, one spine below ; third joint 
punctured on the upper surface, granulated on the inner, and one blunt 
spine below ; fourth joint nearly smooth, merely with a very few 
punctures, no spine below, apophysis long and cylindrical, constricted 
in the middle, rather swollen at the end with a tumid process on the 
inner side near the tip (Fig. 9) ; fifth joint large, neav'ly entirely smooth, 
fixed finger short and triangular, serrated on the outer edge, nearljy 
smooth on the inner; movable finger rather long, curved throughout, 
the inner edge festooned and serrated. 

Cephalothorax densely granulated, the space between the lateral 
and frontal eyes rather swollen. 

First lower abdominal segment entire, rounded posteriorly. 

Structure, ? . Clielioeres much shorter than in the male but simi- 
larly punctured, etc. ; second joint with five sharp distinct teeth on the 
front and internal edges and two spines below ; third joint with one 
long spine below ; fourth joint with a spine below and a triangular 
apophysis with a few spines or teeth on the inner edge and densely 
serrated on the outer ; fifth joint narrow and feeble, fixed finger trian- 
gular, serrated on both edges, movable finger curved, sharply pointed 
and servated on the inner surface. 

First lower abdominal segment entire, sharply protruding posterior- 
ly in a blunt point. 

This species is very common at Tliayetmyo in Burma being found 
under stones and bricks and in mud walls. Mr. D. K. Macdonald of 
the Public Works Department collected large numbers of this animal 
lor me at that place. 

3 
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10. ThELTPH05D8 BANOUEBN81B, D. 8p. 

a. Cephalothoraz, chelioeroB, and abdomen deep black ; coxa and 
femora of all the legs reddish brown, remainder of legs deep red ; 
beneath, the ohelioeres dark reddiah-blaok ; Bternnm and legs deep red ; 
abdomen deep reddish-brown. 

9 . Of precisely the same colour as the male. 

Immature animah Cheliceres deep reddish-brown turning to red at 
the tips ; cephalothorax and abdomen nearly black ; coxes and femora of 
all the legs and the tibial joint of the first pair of legs deep olive-green, 
remainder of legs pale red. 

Length 1 inch ; cheliceres, ‘45 in the male, ‘35 in the female. 

Structure^ <f . Second joint of ohelioeres sparingly punctured, with 
a few obsolete teeth on the front and interior margins and two spines 
below, of which one is very large and one very small ; the exterior upper 
corner wrinkled ; third joint rather closely punctured on the upper and 
outer sides, granulated within, with one tooth below ; fourth joint 
nearly smooth, very broad, no spine below, apophysis very long, cylin- 
drical, and of nearly equal width thi*oughout, slightly wider near the 
extreme tip ; fifth joint large, nearly smooth, fixed finger triangular, 
serrated on both edges, movsble finger curved, shai'p-pointed, and ser- 
rated within. 

Oephalothorax densely granulated all over, the space between the 
lateral and frontal eyes slightly prominent aud obsolately ridged. 

First lower abdominal segment entire, with the margin posteriorly 
rounded. 

Structure, 9 . Cheliceres short ; second joint with two spines 
below and five sharp, distinct ones on the front aud inner edges, spar- 
ingly punctured all over but not wrinkled ; third joint sparingly 
punctured all over with a spine on the inner surface ; fourth joint with 
a few punctures, a spine below, and a triangular apophysis with a few 
large teeth on the inner edge and serrated on the outer edge ; fifth 
joint sparingly punctured and serrated on the inner edge, fixed finger 
triangular and serrated on both edges, movable finger short and 
curved and serrated within. 

Cephalothorax as in the male. 

First abdominal segment below sharply produced posteriorly, entire. 
This species is very common in Rangoon and the whole district 
roundi being found under old timber, stones, and bricks. 

11. ThBLIPBOXUS BTLVATICUB, n. Sp, 
d . Ohelioeres pitchy black ; oephalothorax and abdomen doU 
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black ; first pair of legs and the coxa and femora of the other legs very 
dark red, remainder of the legs bright red. 

9 - The adult female is unknown, but will, without doubt, be 
found to haye the same coloration as the male in respect to the legs. 

Immature aaimal. Cheliceres pinkish brown ; oephalothorax aud 
abdomen dull blackish ; coxae and femora of all the legs deep oliye, tiie 
other parts of the legs pale rufous. 

Length '9 inch ; cheliceres, *4 inch. 

Structure^ ^ . Cheliceres very slightly punctured, nearly smobth ; 
second joint wrinkled on the exterior front corner with a few obsolete 
teeth on the front aud interior edgus, varying in number, one spine 
below ; third joint without any spine ; fourth joint broad with no dis- 
tinct spine below, apophysis long, the first half very narrow and cylin- 
drical, suddenly widening out to double the width on the terminal 
third ; a tumid process on the interior surface near the tip ; fifth joint 
fairly large, greatly sinuated on the interior edge, fixed finger triangulair, 
smooth on the inner edge, serrated on the outer ; movable finger shsrp* 
ly curved, and pointed, serrated on the inner edg^. 

The cephalothorax is densely granulated and the first abdominal 
segment entire aud rounded postenorly. 

This species which is remarkable for the colour of its legs is no 
doubt common in the Tliarruwaddy District of Burma, but I only pro- 
oured an adult male and an immature animal of it, the former at Zigon« 
and the latter at Miuhla. They were found in forest. 

EXPLANATION OF PLATE II. 

Fig. 1. Apophysis of the fourth joint of the ohelioeres of T. vndieue 
II 2. „ I, „ „ ,, „ T. tadicuf 9 • 

„ 3. First lower abdominal segment of T. %ndieu$ cf . 

>• 4 „ „ „ T. indicua ? . 

„ 6. Terminal joint of cheliceres of T, indicM 

„ 6. „ „ „ „ T. indieua ? . 

„ 7. Apophysis of the fourth joint of the cheliceres of T. ineularie 

u 8. II II I. » I. I. 1 . T. ifuularit ^ . 

„ 9. „ II 11 .1 II I. T. Mauatilia cf, 

„ 10. ,1 „ ,1 It I. .1 u T. wood-matoni I . 

„ 11. Terminal joint of ohelioeres of T. johorenna <f. 

„ 12. Apophysis of the fourth joint of the ohslioersi of T. andetaam 
„ 18. „ „ „ ,1 II T. auameneU ^ . 
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III.— ^o^e« on Indim Bhtnchota ; HsTEROPTBaA, No. 5. 

By E. T. Ateikson, B. A. 

[Beoeived, May 18th Bead June 6th, 1888.] 

Subfamily, Acakthoromina, Stftl. 

Oefven. K. T.-A. FOrh. (8), p. 82, 89 (1872): Ea. Hem. v, p. 108 (1876) 
AccMtHocomida, Sthl, Hem. Afric., i, p. 88, 219 (1864). 

a, b, c, as in Subfam. Pentatomina (J. A. S. B., pt. ii, p 192 
1887). 

(d.) Tarsi 2- jointed: scutollum not reaching the middle of the 
dorsum of the abdomen, generally very narrow at the apex ; and fur- 
nished with frena extended almost to the apex : tibiss obtusely rounded, 
rarely furrowed. It contains those genera of the family Pentafomida* 
of Dallas which have the scutellnm triangular, subequilateral, or nob 
much longer than broad, not reaching or barely extending beyond the 
middle of the dorsum of the abdomen, the apical part placed behind the 
frena, generally small, short, and narrow, the frena generally extended 
for a distance towards the apex of the scutellum, rarely reaching only 
the middle of the scutellnm, apical margin of corium straight, rarely 
rounded towards the exterior apical angle, tihim obtusely rounded, 
and the sixth ventral segment, in $ , rather strongly sinuated at the 
apex in the middle before the genital valvules. 

Genus Migrodeuterur Dallas. 

Lilt Hem. i, p. 299 (1861) ; Walker, Oat. Het. ii, p. 890 (1868) : StAl, Oefvera 
K. V..A. P6rh., p. 640 (1870): Bn. Hem., v, p. 110, 112 (1876) :-Aca7ifAoroma, pt.,’ 
Herr. BobUf, Wani. Ini., viii, p. 6 (1848). 

Body elongate-ovate : head large, broad, gradually sinuately 
liarrowed behind the middle, sides anteriorly parallel or barely diverg- 
ing, apex broadly and obtusely rounded, tylus and juga subequal in 
length : antennas 5-jointed, basal joint short and stout, not extending 
beyond the apex of the head, second joint minute, third joint largest, 
nearly as long as the two following taken together, fourth longer than 
the fifth : rostrum rather long, reaching the base of the ventral spine ; 
2 and 8 joints about equal, the fourth shorter, basal joint half concealed 
within the head : pronotum anteriorly and sides distinctly margined, 
margins narrowly elevated and smooth, unarmed: scutellum nther 
small, longer than broad ; frena not extending beyond the middle of 
the soutellnm : membrane with longitudinal veins : mesostethial lamma. 
reaching the head i sixth ventral segment, in 9 * famished, towards the 
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Bides at the anterior mai^n, with a Bmall oavitj or hollow ; peotna 
with a stroog ridge, which is more elevated anteriorlj, and ont off 
obliquely at its posterior extremity to make room for the ventral spine 
which is short, scarcely passing the posterior cozs. 

295. Microdeijterub msoagephaluh, Herr. Sohaff. 

Aeanthonoma megaeephcUumt Herr. Sobafl., Wauz. Ins., riii, p. 6, t. 261, f. 788 
etB(1848), $. 

Mxerodeuferuit ‘mmaeephtdvst Rtll, Oefvers. K. V.>A. Fdrh., p 640 (1870) ; En. 
Hem., ▼, p. 112 (187G). 

9 . Entirely dai'k ochi'ooas-ycllow ; finely, impressly punctured : 
base and apex of scutollam rod-brown, the base with four yellow spots 
(sometimes obsolete) : the pronotum somewhat red-brown towards the 
margin and in the middle : spots on the posterior part of segments of 
the conucxivum and its posterior prolongation, brown with a violet 
tint : beneath uuicolorous . rostrum reaching the end of the second 
ventral segment ; the ventral spine extending as far as the base of the 
first pair of foot (Herr. Schaff.). St&l notes that the rostmm, at least 
in the cf , reaches somewhat the apex of the third ventral segment : 
the venter with a median ridge is continued up to the apex of the sixth 
segment, wliich, in the middle, is a little shorter than the three preced- 
ing taken together, and somewhat obtuse-angularly emarginate at the 
apex : lower margin of tho genital segment clothed with long, dense 
hairs, lat«.ral lobes gradually acuminate. Long, 12 mill. 

Reported from Bengal, Calcutta, Sikkim (mihi). 

29G. Microdeuteru^’ dallasi, n. sp. 

Mieroaeutvrus fnrgacephalui*^ Dallaz (neo Herr. Sohidf ?), List Hem., ii, p. 800, t. 
10, f. 4 (1861) • Walker, Cat. Hot. ii. p. 390 (1867): StM, OefverB, K. V.-A. F8rh., 
p. 640 (1870) ; En. Hem., v., p. 118 (1876). 

Differs apparently chiefly in the spinose posterior prolongations of 
the connexivum : these are present, but are much less produced. 

Reported from K. India. 

Genus Acanthoboma, Curtis. 

Brit. Bnb. i, p. 28 (1824) : Dallas, pt, List Hem. i, p. 198, 808 (1861) t Walker, 
Oat. Het , ii, p. 892 (1867) : 8t&l, Oefvers, K. Y.-A. F6rh., p. 868 (1870) | ( 8 ) p. 80 
(1872) ; En. Hem., ii, p. 61 (1870) ; t, p. 110, 118 (1876): Distant, Biol. Oentr. Am. 
BhyiL, p. 100 (1879). 

Head punctured^ small or moderate, flat, triangular, giadnalfy 
narrowed, narrow at the apex, with the tylus longitudinally impiesied ; 
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pronotum levigate, eidee immarginatei prooeas of the lateral angles not 
turning forwards, short, triangular, somewhat depressed: scutellum 
narrow at the apex, frena extended for a distance towards the apex, 
apical margin of corium straight : first joint of the antenne extending 
beyond the apex of the head : mesostethial ridge high, laminated 
posteriorly, abruptly lower before the intermediate coxes, not produced 
hindwards between them ; not or only very slightly extending beyond 
the anterior margin of the mesostethium, more or less distinctly rounded 
at the apex : apical angles of the sixth abdominal segment in d rounded 
at the apex. 


297. Aoantbosoma pboxima, Dallas. 

Aeanthosoma proximwn, Dallas, List Hem., i, p. 808 (1861) : Walker, Cat. Het. 
ii, p. 888 (1867). 

Aeanthotoma proaima, StAl, En. Hem., ▼, p. 118 (1876) ; Distant, Soient. Res. 2nd 
Tarkand Miss., p. 7 (1879). 

Above brownish or yellowish green t very like A. hoemorrhoidalis, 
Linn., the lateral angles of the pronotum are less prominent, rufous, 
punctured black: apex of scutellum, black {Balias) . Long, 15} — 16 
mill. 

Reported from Murree (Panjdb) : Rawal Pindi (mihi). 

298. Acanthosoma. dxbtincta, Dallas. 

AcOmJthMovML diatinetvmt Dallas, List Hem., i, p. 804 (1861) : Walker, Cat. Bet. 
ii, p. 898 (1867). 

Acamihosoma dtstiMta, Scott, A. M. N. H. (4 s.) xiv, p. 290 (1874) : StAl, Ea» 
Hem., ▼, p. 118 (1876) : Reuter, Berlin Ent. Zeitsohr., zav, p. 76 (1881) : Distant. 
Trans. Ent. Boo., p. 416 (1888). 

d . Above pale olive-greeu, rather thickly punctured with black, 
head pointed in front, finely punctured : pronotum with a transverse 
inrpunotate space towards the anterior margin ; lateral angles promi- 
nent, Bubspinose, obtuse, ferruginous : scutellum brownish, becoming 
green towards the apex, with the apex itself whitish, membrane brown- 
ish, semitransparent, with a dark line at the base, surrounding the 
apical margin of the corium: abdomen above red, with the mar- 
gins bright orange, with a black band at the junction of each seg- 
ment: b^y beneath pale testaceous: abdomen with the exnargina- 
Uon of the apical segment very deep reaching the middle of the abdo- 
men; the margins spotted with black: legs pale greenish, with the 
tarsi fulvous. AntennsB rather long, pale greenish, with the two apied 
joints dusky ferruginous (BalUu). Long, 18— 13^ mill. 

Reported from N B. India, Murree (Psnjib), Darjiling, Japan. 
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299. Acanthoiova diftioilib DallAs. 

Aeanthoatma DallM, Lilt Him., i, p. 804 (1861) t WiAkir, CM. Kit. 11, 

p. 808 (1867) : BtU, Sn. Him., t, p. 118 (1876). 

S. Pale olive-green, tinted red and orange, punotnred : head red- 
dish ; jaga wrinkled and with a few black punotares : pronotum rather 
thickly punctured, black ; anterior and lateral margins reddish, lateral 
angles prominent, deep red : scutellum deep orange, with numerous 
scattered black punctures, disc of oorium thickly and rather finely 
punctured, outer margin orange, rather strongly punctured black : 
membrane transparent, nearly colourless : margins of abdomen not 
spotted : body beneath dark orange : abdomen with the apical segment 
not very deeply emarginate : legs ferruginous-orange : antennm with 
the three basal joints somewhat ferruginous (Dallaa). Long, 13— >14 
mill. 

Locality unknown. 

300. Agantboboma dubia, Dallas. 

Aeanthoaomu duh%um^ Dallai, List Hem., i, p. SOi (IS.*)!) Walker, Cat Hit., H, 
p. 399 (1867) : StAl, En. Hem., y, p. 113 (1870). 

rf. Closely allied to and hardly distinct from the preceding: 
differs in having the head anteriorly somewhat roumled ' angles of pro- 
noturu less prominulous, rounded : thii'd joint of the antenne black at 
the apex (Dallas), Long, 13 — 14 mill. 

Locality unknown. 

301. Acanthosoma laevicornib, Dallas. 

Aeanihosoma lasneorne, Dallas, List Hem., i, p. 311 (1B51) • Walker, Cat. Hit. 
ii, p 399 (18C7). 

d, 9. Above pale yellowish-olive: head tnangular, pointed in 
front, with the tyliis passing the juga, the surface slightly wrinkled, 
pronotum thickly and rather coarsely punctured ; IrUmu.! angles pro- 
duced into long, impunctate boms which are sometimes yellow, horns 
directed forwards and of the same thickness from the base to near the 
apex which is acute and slightly recurved : scutellum rather strongly 
but not very thickly punctured ; hemelytra very thickly punctured 
membrane transparent, brownish : body beneath, orange or pale olive : 
abdomen impoxietate, but very finely wrinkled towards the sides s apex 
sometimes bright red: legs and rostrum testaceous or pale alive; 
antennm testaceous, with the third joint black, except at the ht^ 
(DaUcu). long, 15—16 ; 9 9 81 mill. 

Locality unknown. 
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802. Acaitthosoma fobfbx, Dallas. 

AeantKowma forf§»t Dallaii Lilt Hem., i, p. 808 (1861) ; Walker, Oat. Het., ii, 
p. 894 (1867) I 8tU, Bn. Hem., v, p. 116 (1876) { Diitant. Solen. Rei. 2nd Yarkand 
Mill., p. 7 (1879). 

(7. Elongate, above pale olive-green, rather densely and strongly 
punctured black : head pale, with a few fine blaok punctures ; the apex 
somewhat pointed, with tho tylus longer than the juga ; eyes blaok : 
pronotum with the lateral angles prominent, forming a short, obtuse 
spine on each side ; two yellowish impunotate patches close to the an- 
terior margin, the lateral margins and angles reddish brown : scutellum 
with the disc reddish brown, with a yellowish, impunctate, median, 
longitudinal line ; the lateral margins and the apex olive-green : mem- 
brane transparent, brownish. Body beneath, pale greyish green, tinted 
with red ; abdomen impunctate, obtusely ridged in the middle ; sexual 
organs greatly developed, the latenal pieces produced into two curved 
processes of a bright orange colour, bearing a small brush of hair at 
their apices, and nearly as long as the abdomen ; the internal pieces 
blaok at tbe tip : prostethium densely and finely punctured ; legs pale 
yellowish-green, with the tips of the claws black : rostrum testaceous, 
extreme tip pitchy blaok : antonnie pale yellowish-green, becoming brown 
towards the apex (Dallas), Long, 12| mill. 

Reported from N. India : Murree. 

303. AcANTHOSOJfA ELONQA 1 A, Dallas. 

Aeanihotoma elfmgatumt Dallas, List Hem., i, p 309 (1861 ) ; Walker, Gat. Het , 
i, p. 894 (1867) ; Bttl, £n. Hem., v, p. 116 (187G). 

9 . Elongate, above yellowish-green, punctured with blaok : head 
slightly rugose, impunctate, somewhat pointed in front, with the tylus 
longer than the juga : eyes black : pronotum yellowish-green in front, 
reddish behind, coarsely and rather thickly punctured with blaok, with 
the exception of a transverse band near the anterior margin ; lateral 
angles produced into strong, deep crimson spines, with the apex obtuse : 
scutellum coarsely but sparingly punctured with black, and with a 
reddish-brown, triangular mark in the middle of the base : coriaceous 
portion of the hemelytra reddish internally, the outer margin and the 
greater portion of the apex, yellowish-green ; the whole surface densely 
and strongly punctured with black and somewhat rugose : membrane 
brownish transparent : body beneath, bright yellow, shining : abdomen 
impunotate, with a strong median ridge ; sexual organs much developed, 
but much less so than in A. /ot/nb ; lateral processes bright red ; pieces 
flat| yellow, widened, emarginate at tbe tip which is blaok ; prostethium 
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with a few blaok pnnotnroB; posterior mar^n of the metastethium 
thickly and finely punctnred : legs greeniBh-testaoeons with tarsi dusky, 
and the tips of the claws black* tip of the rostrum, blackish ; an tenues 
with the basal joint greenish-testaceous ; the remainder brown, becoming 
darker towards the apex {Dalian), Long, 14^ mill. 

Reported from N. India. 

304. Aganthoboua (P) binotata, Walker. 

itcan/AoHoma linofata, Walker, Cat. Het., ii, p. 896 (1867). 

Testaceous, elongate-oval, roughly punctnred; punctures brown: 
head ulungaio, smootli in front ; tylus hardly extending beyond the juga : 
rostrum extending to the last coxse ; tips black : antenne slender, less 
than half the length of the body ; joints successively increasing in 
length ; first extending a little in front of the head : pronotum in front 
with a smooth bund, of whicii the fore border is a curved pale testace- 
ous line ; sides and a slcndor sti ipo, pale U‘H(aceouh ; hiud angles form- 
ing tw'o long, acute, slightly rccurvud, spines : seutellum with a slender 
pale testaceous strip!', on each side of wliieli there is a brown patch ; 
tip also brown : pectoral ridge well devoHped : abdomen beneath 
slightly ridged, with two incomplete nuicular brown stripes ; sjiine ex- 
tending to tbe intermediate coxa^ : bomolytm clouded with brown, 
around a smooth, tmnsverse, palo- testaceous spot ou the disc ; membrane 
cinereous (Wallyr). Long, OJ — 7 mill. 

Keportod from India ; difiters from C. 2 >ur/cfata, Dallas, by tbe tho- 
racic spines. 


305. Acanthosoma aspeka, Walker. 

AeanihoBoma a»pera, Walker, Cat. llot., ii, p. 306 (1867) : Distant, Soien. Bas. 
2nd Yarkaud Miss., p. 7 (1370) 

Testaceous, elongate-oval, thinly and roughly punctured ; punctures 
mostly black : head elongate ; tylus extending very little beyond the 
juga : rostrum extending a little beyond the liiud coxiP ; tip black : an- 
tenniB slender, a little more iban half tbe length of tlio body ; first 
joint extending a little beyond the front of the head ; second as long as 
the third; fourth a little shorter than the tliiid ; fifth black, testaceous 
towards the base, shorter than the fourth : hind angles of the pronotum 
forming two red, long, stout, acute, very slightly recurved and ascending, 
spines: pectoral ridge much developed; abdomen beneath slightly 
ridged ; spine extending to the intermediate coxsb : legs rather slender : 
membrane oinereons ( Walker). Long, 9— 9i mill. 

Reported from India, Murree. 

4 
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30C. Aoanthosoma (P) truncatttla, Walker. 

Aeanfhoftoma frimeatvla, Walker, Cat. Hot., ii, p. 896 (1867). 

Testaceous, broad, nearly oval, rougbly punctured : bead mostly 
smootb ; tyins extending very little beyond the juga : rostrum ex ton- 
ing to tlie Inst coxB) ; tip black : anteuuie slender, about half the length 
of the body ; first joint extending beyond the front of the bead ; second 
as long as the third : pronotum with a smooth band in front, and with 
a slender paler stripe ; hind angles forming two long, stout, hardly acute, 
directly diverging horns : pectoral ridge well developed : abdomen 
beneath smooth, slightly ridged ; spine extending to the intermediate 
coxes: legs rather slender: membrane cinereous {Walker). Long, 61 
mill. 

Reported from India. 

307. Aoanthosoma (?) immunda, Walker. 

Aranlhn^nmn \mmuiula, Walker, Cat. Het., iii, p. r>73 (1808). 

Reddish testaceous, elongate-oval, roughly and rather thinly punc- 
tured : head elongate, triangular, blackish above, excepting the sides, 
which are reddish and slightly elevated : eyes red : anteniiK) testa- 
ceous, more than half the length of tho body ; first joint extending beyond 
the front of the head ; second longer than the first and than tho third ; 
fourth a liitio longer than tho third ; fifth picoous, luteous at tho base, 
longer than the fourth : pronotum with two stout acute spines which are 
black towards their tips and aro nearly as long as half t>ie breadth of 
the pronotum: scutellum with a black sti'ijie, which is abbreviated 
towards the base : sioriial ridgo deep : ventral spine extending to tbe 
intermediate coxse : legs testaceous, slender : moTubruuo pale cinereous, 
with a broad blackish stripe ( Walker). Long, 7^ mill. 

Reported fiom India. 

3U8. Acanthosoma (?) alaticornis, Walker. 

Acanthoaouia alaUconns, Wnlker, Cat. Hot., iii, p 573 (1868). 

Tawny, elongate-oval, shining, roughly punctured : head elongate, 
slightly acute ; sides reflozed ; eyes piceous, not prominent : rostrum 
extending to the last cozie ; tip black : antennoD piceous, slender ; first 
and second joints testaceous ; first extending mucb beyond the head , 
second as long as the third ; fourth longer than the third ; fifth shorter 
than the fourth : pronotum pale testacoous along each side in front, with 
a broad testaceous baud between the horns which are as long as the 
intermediate breadth and are broad and linear from the base to near the 
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tij.s, where they are black, dilated and recorded ; Boniellnm lesfl than half 
the lenf^th of the abdomen : pectoral ridge pale testaoeoiu, extending to 
the head ; abdomen ferruginons, pale testaceous along each side, black 
at the tip ; bciioath with a pale testaoeons stnpe ; yetitral spine pale 
testaceous, lanceolate : jegs slender, pale testaceouB : hemelytiu pale 
testaceous towtrds the base and along the hind border, and with a large 
pale tesliicoons apical spot which extends to the costa ; membrane 
brown: wings cinereous {Walker). Long, 11^ mill. 

Keporti'd from India. 

Acanhiomjmi (r') MouicouNis, Walker. 

Aranllnt'iomn nuintoi ni>., Walker, Oul. Ifoi , in, p (lS(j8). 

Tawny, c1oiiguU‘-o\a1, roughly and tliiiil) puuotiired, testaueouB 
benealh* hi ad slight iy acute, traiisxeisi'U* and iiiiely strinted ; sides 
rcilexod : eyes pimms, not prominent: rostnim extending to the intor- 
modiato covic, ti[) black: antuniiie black, slender; lirsl and second 
joints tawny; iirsl cxI ending niucli beyond the front of the head; 
second n little longer tliaii tlie third , fourth longer ihau the second and 
than (ho iifth : pronoiiiiii witli a irinsvorse callus on each side in front ; 
Ijuriis blaek, stout, shorter than the intormediaie breadth, very slightly 
curved backivard, tnpoimg from tlie base to the lips, which are slightly 
rounded: Bculellum very slightly ridged, less than half the length 
of the abdomni, niueh attenuated at the tip, wdiioh is rounded: jieciorul 
I'jdgo deep, extending to the head : abdomen blaek towards the tip 
above , ventral spine exieiidiiig to tin* middle coxo) . legs tostaceouB, 
slender: hemolytra with a brown costal stripe, which widens towards 
the tip ; nieiubrauo brown : wings brownish cinereous ( Walker). Long 
Ui mill. 

Hej)orlod from India. 

Genus Sastragala, Am. & Serv. 

Hist. Nnt. liifl. nrm., p. 156 (1813). luduilos Acanthugoma, pfc., Dallas, LUt 
Ilem., i, p. 303 (1861); Stal, Oofvors. K. V.-A. Forh., p. «38 (1870); Jfln. Uom., 
V, p. 110, 113 (1870). 

Pronotnm antenorly levigate ; within the levigate and more or less 
distinctly devoted apical margin wdtb fewer punctures, which are placed 
in a row Bometimes confused or hero and there double ; procesB of the 
lateral angles obtusely rounded, horiBontal, not turning forwards : 
scutellum narrow at the apex : apical angles of sixth abdominal seg- 
ment, in d, straight or somewhat acute, not rounded: mesosteth^ 
ridge not produced hind wards, not, or but very slightly, extending be- 
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yond the anterior margin of the proetethinm, more or less dietinotly 
rounded at the apex. 

SIO. SlBTBioiLA UFIOUTTATA, Donovan. 

Cm «0 wnigvMatuBf Donoran, InB. Ind. Hem., t. 8, fi 6 (1800). 

Acanthosoma uniguttatuntt Dallas, List Horn., i, p. 811 (1861) ; Walker, Oat. Het., 
ii, p. 894 (1807). 

BoBtragala wMguttata^ Stll, En. Hem., v, p. 118 (1876) ; exol. syn. Distant, A. M. 
K. H., (6 s.) iii, p. 46 (1879). 

d* . Pronotnm with acuto spines, fomiginons ; soutellnm marked 
with a large white dot {Bonov.). 

Donovan’s figure agrees best with the description of S. heterospila, 
Walker, except that the latter has a black band or line between the 
lateral angles. 

Beported from Madras, Assam. 

311. Sastraqala lifeata, Dallas. 

Aeantho.ioma {Saatragdla) hneata, Dallas, Trans. Ent. Soo., v, p. 104 (1849) : 
Walker, Cat. Hot., ii, p. 396 (1867) : BtM, Bn. Hem., v, p. 116 (1876). 

Above dusky toRtaceous, strongly punctured with brown: head 
yellow, with a brown line on each side of the tylus, and a row of brown 
punctures on each of the juga ; eyes brown : pronotum with the lateral 
spines acute, slightly recurved, pitchy brown; a transverse band near the 
anterior margin, and a narrow longitudinal line along the middle of the 
pronotum impunctate, yellow : scatellum, yellowish brown, paler towards 
the apex, and with a yellow spot in the middle of the base : hemelytra 
dusky testaceous, thickly and strongly punctured, the apex yellowish ; a 
short, transverse, impunctate, orange baud, near the outer margin, consi- 
derably beyond the middle, directed towards, but not reaching, the internal 
angle ; membrane transparent, faintly clouded with brown : abdomen 
above deep red, the margins yellowish ; head pronotum and abdomen 
beneath, with the legs, rostrum and antennie testaceous ; the antennie 
rather darker ; ventral spine short, scarcely reaching the intermediate 
legs {Dallas). Body long, 7 mill. 

Beported fron bikkim. 

312. Sastraqala rinotata. Distant. 

Bastragala hinotata, Dist., Trans. Ent. Boo., p. 858, 1. 12, f. 12 (1887). 

Apex above brownish oohraoous ; oorium with the lateral margins 
—widened into a spot in the middle-^dnll oohraoeous, inwardly shaAed 
blaokiriiy membrane bronsy: head transversely wrinkled: sntennM 



1889.] E. T. AtkhiBoii— yotef on InHan Bfaynokoto. 99 

oohrooeons, third joint much longer then the oeoond : pronotimi end 
•outelliim sparingly and ooanely punctured, the oorinm more thickly 
punctate : lateral angles of pronotnm produced into long, somewhat 
conical spines, their apices subaonte, and rery slightly reflexed hind wards : 
body beneath and legs oohraoeons ; apex of rostrom pitchy (DUL). Long, 
13 ; exp. angl. pron. 10 mill. 

Reported from Sikkim (mihi). 

313. SiSTRAQALi RUFiBriXA, Distant. 

Sahtragala rufispMitt Diet., Traiia. £nt Roc , p. 825 (1887). 

Body aboTO dark ochraoeons, pronotal angles pnrplish red : head 
finely and transversely wrinkled, apical part of tylos foveated and ex- 
cavated: pronotum, scutcllum and cormm somewhat sparingly and 
coarsely punctate : lateral angles of the pronotnm prodneed in obtusely 
pointed spines : membrane pale hyaline, blockish at the base ; body 
beneath reiy pale ochraoeons, legs a little darker in hue : apex of the 
rostrum pitchy, reaching second abdommal segment ; last abdominal 
segment with two small blaok spots at the apex : pronotal spines red, 
beneath as above {Bist ). Long, 17 ; ozp. angl. pron., 11 mill. 

Reported from X. India. 

314. Sabtraqala mustelina, Distant. 

Bofttragala munUhnu, Dist., Tram Ent. Boc , p 862 (1887). 

Body above ochraceous ; membrane pale brownish ; oonnexivum 
with the segmental spines black: antenne ochraceous, apical half of 
third joint luf uscate, third joint much longer than the second ; head 
somewhat obscurely transversely wrinkled, eyes pitchy: pronotum, 
Boutollum and corium coarsely punctate : lateral angles of the pronotum 
produced into long, straight, somewhat conical, subacutoly pointed spines ; 
body beneath, rostrum and legs coloured as above : extreme apex of 
rostrum pitchy (Dir/.). Long, 13; exp. angL pron., 11 mill. 

Reported from Naga Hills (Assam). 

315. Sastraqala heterospila, Walker. 

Aeantkotofna hstero8p%la, Walk., Gat., ii, p. 884 (1867) 

Testaceous, elongate-oval, roughly punctured . head and fore-part 
of the pronotum with a reddish tinge ; elongate, tylos extending veiy 
little beyond the juga; rostrum extending a Little beyond the bind coxss; 
tip black : antenns slender, about half the length of the body ; first joint 
extending beyond the front of the head ; second moch shorter the third ; 
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fourth lon^r than the third : pronotam with a black band, which 
occupies the hind border and includes the hind angles ; these form two 
long acute directly diverging spines : scntellum black, wilh a large 
luteous spot in the disc ; tips whitish : pectoral ridge well developed : 
abdomen slightly ridged beneath ; spine extending to the intermediate 
oozie ; logs rather stout : hemelytra black along the hind border and 
irregularly black along the outer border ; membrane brown, cinereous 
along the outer border, including a white costal spot at its base 
{Walker). Long mill. 

Beported from the Panjab : Bunkoti in Jaunsar, 9000 feet (mihi). 

316. Sabtragala parmata, Distant. 

Bcuitfagala parmata, Diaiant, Trana. Ent. Buc., p. 358 (1887). 

Body above brownish -ochraceous ; spines on pronotnm reddish- 
brown ; Hcutcllum with a largo cordate ochraceous spot, surrounded with 
blackish; autonum ochraceous, 3-4 joints subequal in length, a littlu 
shorter than the fourth : oyes purplish-brown ; pronotam sparingly 
and coarsely punctate, the lateral angles produced into long, thick, 
rounded spines, very slightly reflezed at the apices : scutollum with the 
median spot levigate, remainder coarsely punctate, npoz ochraceous ; 
corium coarsely punctate, with the lateiul roaigin luteous and levigate : 
body beneath and logs ochraceous ; apex of rostrum pitchy {List,). Long, 
12 ; exp. angl. pron., 0 mill. 

Beported from N. India. 

Genus Avaxandra, Stgl. 

En. Horn, v, p. 110, 118 (187C). 

Mesostethial ridge long, rather prominent to a distance before the 
anterior margin of the prostethium, with the apical part before the same 
margin prominulous, gradually narrowed or acuminated : process of the 
lateral angles of the • pronotum taming outwards, slightly upwards 
and distinctly forwards, pronotum at the anterior margin with punc- 
tures arranged confusedly in somewhat like two rows ; apical angles of 
the sixth segment of the abdomen, in d, somewhat obtuse. 

317, Anaxandka rufbscens, Dallas. 

Acanfhatoma rufeneena, Dallas, List Hem., i, p. 811 (1861) ; Walker, Cat. Het., ii, 
p. 890 (1667). 

ilmwondra ruffacens, BtU, En. Hem., v., p. 114 (18G7) : Beutor, Berlin. Ent. 
Zeitsohr., xzv, p. 77 (1881). 

9 . Hoad dull olive, impunctaie, pointed in front, with the vertex 
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orange : pronotum with the anterior portion olivOi rather ooenely but 
sparingly pniictared with black, and with a broad, impnnotate, orange 
band near the anterior margin ; posterior portion ferraginous, rather 
thickly punctured with black ; lateral angles produced into long, acute, 
rod spines, which are directed a little forwards, but have the apex 
slightly turned back ; the basal portion of those spines is coarsely 
punctured with black, the apex smooth. Scutellum ferruginous olive, 
sparingly and irregularly punctured with black ; the apex testaoeouB : 
bcmel) tm thickly and rather strongly punctured with black, with the 
outer margin, as far as the submarginal vein, olive ; membrane trans- 
parent, biMwnish : body beneath oiange ; poctus yellowish ; abdomen 
with the posterior angles of the last segment, and the posterior margins 
of the intermediate and apical vulvar plates, bright red; logs pale 
yellowish olive, with the base of the femora and the tarsi orango-testa- 
ooous : rostrum short, tostaceous : anleuaee pale olive {Dallas), Long, 
16-17 mill. 

Reported from India, Darjiling (mihi). 

318. Anaxandiu cornuta, Dallas. 

wAcanf/iojiniMfi cnniu^wm, Dallafl, Trans Eut Roc , v, p 108, t 19, f. 6 (1849); 
List Hem , 1 . V 3ia (1H51) ; Walker, Out. Hot , ii, p 301 (lbC7). 

Anuaund a conmfay Btal, Un. Hum., v, p. 11 1 (1870). 

9 , Above olive, slightly clouded with yellowish, rather thickly 
and strongly punctiin^d : pronotum with the lateral angles strongly 
corimted ; the processes being more durkiy coloured than the rest of the 
surface - the autoro- lateral margins of the pronotum beneath are greenish : 
scutellum acute, slightly sinuated on each side, immediately before the 
apex ; liomelytra thickly and strongly punctured ; membrane brownish at 
the base, pai ticularly at the internal angles : joints of the antennie con* 
colorous with the body, the apex, and sometimes the whole of the joints 
pitchy : logs pale brownish yellow, with the tibiao and tarsi somewhat 
darker : ventral spine long, reaching as far as the base of the anterior 
legs. 

d*. With the pronotal processes dark olive green, rounded at the 
apex, beneath flat, but not grooved : the membrane is pale and semitrans- 
parent ; the abdomen above red, with broad whitish margins : the body 
beneath is pale ocbraceous, with a reddish tinge towards the apex of the 
abdomen : ventral spine pale. 

$ . With the pronotal processes pitchy, vexy acute, the apex recurv- 
ed and tipped with bright orange, strongly channelled beneath ; the mem- 
brano is brownish ; the abdomen beneath pitohy brown, darkest at the 
apex, and palest on the outer margins and along the median ridge ; ven- 
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toal spine pale^ tipped with brown ; peotne brownish, with the sternal 
ridge semitransparent: head beneath brownish (Dallcu)* Long, 13; 
breadth of pronotnin 10 mill. 

Reported from Sikkim (ndhi). 

319. Anaxakdba niobo-lineata, St&l. 

Antuiwndra nigro-HneatOt Sttl, En. Hem., r, p. 114 (1876). 

9 . OlivaoeouB-flayesoent, sparingly punctured above ; three apical 
joints of the antenns, lateral margins and longitudinal line (anteriorly 
abbreviated, posteriorly fissured) on the head, longitudinal line on the 
pronotnm before the middle, apical interior spot on the last segment 
of the connoxivum, basal band (posteriorly bisinuate) on the last 
dorsal segment, and a transverse line on the mesopleuriB, black : fiaves- 
oent spot on the scuiellum, exteriorly and posteriorly margined with 
black *, exterior margin of scutellum punctured in rows at that spot : 
lateral angles of the pronotum produced in a very long process, spar- 
ingly punctured, smooth towards the apex, acuminate and slightly 
recurved at the apex : dorsum of abdomen sub-sanguineous : mem- 
brane slightly infuscate, exterior margin (base excepted) deeper fus- 
cous : wings infuscate (Sldl). Body long, 17 ; breadth of prouotal pro- 
cesses, 18^ mill. 

Reported from India, Darjiling (mihi). 

In form and punctuation very like A. comuta, Dallas : pronotnl 
processes longer and turning less upwards. 

320. Aeaxandra sioillata, St&l. 

Aiuunindra niffUlata, BtU, En. Hem. v, p. 114 (1876). 

9 . Closely allied to A, nigro-lineata^ Stal, but smaller, pronotal 
processes shorter, above black, anteriorly at the apex more strongly 
rounded, membrane more obscure, exterior limbus pale at the base, 
margins of the head ooncolorous, and pronotum without a blank longi- 
tudinal line ; spot on the scutellum at the very narrowly blackish ante- 
rior margin sparingly punctured {Sidl). Long, 13 ; breadth of pronotal 
prooesses, 10 mill. 

Reported from India. 

321. Anaxandra niqrocoknuta, Renter. 

dsasandra nigrocornuta, Beuter, Berlin. Ent. Zoitsohr., xxr, p. 77 (1881). 

9 . Olivaceous, greenish, head a little, pronotum and scutellum 
sparingly irregularly, and hemelytra more densely punctured black ; 
htadif anturea towuiis the baae of the olypeus, and two approxinuKtad 
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dots on the margin of the vertex, blaok ; apical half of third joint of the 
antennm and two last joints, blaok ; anterior band on the pronotnm#nd 
its sides posteriorlj towards the angles, base of soatellnm, olavns towards 
the apex and corium at the claval sntnre, ferrnginons ; lateral angles of 
pronotnm produced outwards in a very long horn, entirely blaok up to 
the sparingly punctured apex, acuminate at the apex and distinctly 
recurved, convex on the anterior margin ; this horn is as long as the 
base of the soutellum, slightly rising: membrane smoky with a small 
whitish dot at the base of the exterior margin : dorsum of abdomen i*ed| 
apex black, the dorsal genital lubos, in 9 , however, have a red spot ; 
posterior angles of segments of oonnoxivum, black ; body beneath pallid* 
Horns of prouotum beneath olivaceous-viresoent-ferruginoas, pnnotnred 
black ; pectus palely flavesooni, colour verging somewhat into ruddy ; 
prostethium punctured, anterior lateral margin viresoent, moso- and 
mota-stethium somewhat smooth : inferior margin of mosustethial plate 
rounded : venter slightly rufesceut, apical angles of the segments of 
the oonnoxivum, narrowly black : dorsal genital lobes, in 9 i obliquely 
rounded outward, there before the base abruptly strongly oblique, slightly 
ooncave (lieutar). Long, 13^ mill. 

Reported from Darjiling. 

322. AMAXiiNDRA FULVicoRNis, Distant. 

Anaxandra fuliucomts, Dist., Trans. Eni. Boc., p. 354 (1887). 

Body ochraceouB, with an olivaceons tinge : anterior lateral margins 
of the head, a median narrow longitudinal stripe commencing before 
the apex of the head and ending on the disc of the pronotum, and the 
lateral margins of the scutellum (united before the apex), black : basal 
joint of antennas ochraceous : pronotnm with the disc posteriorly coarsely 
punctate, lateral angles produced into long, slightly ascending, and 
directed forwards, dull-lntoous spines, of which the apices are very 
slightly reflexed and subacute : basal two-thirds of scntellnm luteous, 
posteriorly ronnded, and margined black ; corium coarsely punctate 
and ruguiose : membrane brown : body beneath and legs oohraoeous : 
mesonotum with an oblique black lino on each side. Closely allied to 
A nigro-linecUaf Stfil, but differs in the smaller expanse of the pronotal 
angles {But,). Long, 15 ; exp. angl. pron, 14 mill. 

Reported from Sikkim. 

823. Anaxandra taubifobmis, Distant. 

AnoMandra taurif<»rmi9, Digt., Trans. Ent. Boo., p. 864 (1887). 

Body above bright castaneous : lateral mai^gins of the head, ants* 
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rior and lateral margins and posterior disc of the pronotnm, lateral 
margins of the sontellnm, lateral margins of the oontun and the mem- 
brane, oohraoeons : 1-2 joints of the antennes, ochiaoeons : head trans- 
Tenelj wrinkled and with a few dark punctures : eyes greyish-brown, 
margined inwardly oohraoeons : pronotum on the disc sparingly and 
coarsely, on the anterior margin thickly, punctate ; humeral angles 
produced upwards and forwards into long spines of which the apices are 
distinctly trunoately reflexed hindwards, these spines are sparingly 
punctate for about half their length : scutellum sparingly and coarsely 
punctate : oorium thickly punctate : abdominal spines above and 
beneath oastaneous, but beneath inwardly margined blackish ; body 
beneath and l^s oohraoeons Long, 15 ; exp. angl. pron. 14^ 

mill. 

Reported from Elhasiya Hills (Assamj. 

824. Anaxakdba eamata, Reuter. 

Anamand/ra hamata, Beater, Berlin. Ent. Zeiteohr., zxy, p. 78 (1681). 

d*. Very like A. rufescena, Dallas, differs however in the lateral 
horn of the pronotum, also (in d ) in anterior margin before the apex 
itself, being a little more distinctly convex, entirely sanguineous, and 
especially in the structure of the genitalia in the S . First genital 
segment about one-third shorter than preceding, apical margin slightly 
sinuate, second segment uncovered on the margin, straight in the middle, 
with two small bands subvertically placed in the middle itself, shortly 
but densely fulvous-pilose, apical angle produced in a long, somewhat 
incurved horn, this horn furnished at the apex with a densely fulvous 
pilose fasoioula, its exterior margin as long as the lateral margin of the 
preceding segment, inferior margin as long as the margin of the apical 
segment : atyli briefly biramose at the apex, upper ramus narrow and 
acutely acuminate, apex somewhat curved, inferior broader and more 
obtuse, abruptly dentately contracted at the apex (Beuter)» Long with 
membrane 15 mill. 

Reported from Darjiling. 

825. Anaxanoba compaota. Distant. 

Anaaondra eompaeta, Diet., Trans. Ent. Soo., p. 866 (1887). 

Body above oohraoeons, with an olivaceous tinge ; head with the 
basal margin, a spot behind each eye, and the margins of the tylus (not 
reaching the apex), two circular endosing lines near anterior margin 
of pronotum, and a large median rounded spot near the base of the 
Bcutellum, black : angles of the pronotum, oastaneous : both pronotum 
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aad lonteliam rerj obaoletely and obfonrelj pnnotate ; the eorinm finely 
but distinotly pnnotate : angles of pronotnm produced in short, robust 
spines of which the apices are rounded above and subtruncate : body 
beneath ochxaoeous, much tessellated with black : the pronotal spines 
above oastaneous (List,). Long, 10 ; exp. angl. pron., 10 mill. 

Reported from Sadija (Assam). 

Genus Glinocobib, Hahn, St&l. 

Pt. Wanz. Ine. ii, p. 70 (1884) ; StU, Oefvem. K. V.-A. F6rh., siix (8), p. b9 
(1872) ; En. Horn., v, p. 110, 114 (1876). Inolndez Stutragalaf Fieber, Ear. Hem. p. 
78, 827 (1861) , — Eltiainostethust pt, Fieber, 1 c., p 78, 828 (1861) — Blaamuehtt, St41, 
A. B. B. F. (4 s) iv, p. 64 (1864); Oofrers. K. V.-A. P6rh. p. 688(1870)!— 
Meadorua , Mats, and Bey, Pan. France, Pent., p. 816 (1866). 

Antennas 5- jointed, two-thirds of tho length of the body, inserted 
under the margin of the head forwards in a small elevation, the first 
joint stout and almost as long as the third ; tho second as long as the 
fourth but thinner ; the third somewhat shorter than the fourth which 
however is stouter and almost as stout as the rounded fifth joint ; 
rostrum 4--jointed ; ocelli small, placed near the posterior margin of the 
head : oorium besides tho strong vein on the inner margin, with a 
longitudinal vein arising at the base and bifurcated before the middle : 
membi'ane with a transverse oellnle-like vein emitting six longitudinal 
veins towards tho external margin : feet comparatively long and slender. 
Tho mesostethial ridge posteriorly is produced hindwards between the 
intermediate coxm : tho posterior lateral margins of the pronotum are 
narrowly depressed and slightly ampliCed ; the furrow from the orifices 
short, or somewhat so : two apical ventral segments in 9 » without a 
subimproBsed, opaque, lateral spot. 

326. Clinocobib RvenRYUB, Dallas. 

Aeanthoaoma reeurinm, Dallas, List Hem., i, p. 810 (1861) ; Walker, Oat. Het. H, 
p. 394 (1807). 

Clvnocona renirvuaf Sttl, En. Hem., v, p. 114 (1876). 

9 . Ovate, above pale olive, punctured with black : head thickly 
aad finely punctured with black, the tylus longer than the jugtP : pro- 
notum thickly and strongly punctured with black ; the lateral angles 
produced into strong, acute, slightly recurved, deep red spines ; the 
disc with a broad, transverse, yellowish white band across the middle : 
membrane transparent, brownish : margins of the abdomen dull orange, 
with a black spot at the posterior angle of each segment : body beneath 
fulvous, punctured with black ; the abdomen sparingly and finely, the 
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peoins more thickly and coarsely punctured : yentxal ridge, impunotate, 
well marked, but not very prominent : legs yellowish testaceous, with 
the claws black : rostrum testaceous, with the apex black : antennss 
testaceous, with the apical half of the fifth joint black {Dallas), Long, 
10} mill. 

Reported from N. India. 

827. Glinooobis punctatub, Dallas. 

Acanthosoma pwMtatwn, Dallas, List Hem., i, p 806 (1861) ; Walker, Oat. Het. 
ii. p 893 (1867). 

Clxnoeons pxtnctatuBt BtAl, En. Hem., v, p. 114 (1876). 

$ . Greenish testaceous, coarsely punctured : head punctured with 
brown ; tylus passing the juga : pronotum strongly and closely rugosely 
punctate, the punctures brown: soutellum triangular, with the apex 
much attenuated and produced, strongly but not thickly punctured 
with brown : oorium very coarsely punctured, but with a small 
impunctate patch on the disc a little behind the middle: mem- 
brane transparent, colourless*, margins of the abdomen with a 
small spine at the posterior angles of each segment, and with a small 
black spot on each segment at the postorior margin : abdomen beneath 
coarsely and sparingly punctured on the sides, the disc impunctate and 
with a veiy distinct median longitudinal ridge; pectus thickly and 
strongly punctured, especially on the sides : legs orange-testaceous ; 
antonniB testaceous, with the two apical joints brown {Dallas), Long, 
9 — 91 mill. 

Reported from N. India. 

328. Glinocorir crttcioeb, Reuter. 

Chnocorxs cruagtr, Beuter, Berlin. Ent. Zeitsohr., zxv, p. 80 (1881). 

9 . Saturated ochraceous, head with some fine punctures, prono- 
tum, soutellum and hemelytra strongly impressly-punctured : third 
joint of the antennee subequal in length to the second, two last equally 
long, last black, base pallid : anterior lateral margins of the pronotum, 
with an arch just behind the apical margin, a longitudinal line and 
anothdt transverse line just behind the middle forming a cross with 
the former, and lateral angles, impunctate, levigate ; these lateral angles 
straightly, spinosely produced outward, with a distinct spine slightly 
recurred, not quite acute ; membrane hyaline, with a band irregularly 
streaked fusoescent : abdomen above uniooloronsly ochraceous, beneath 
with two discoidal bamds and a lateral row of spots on both sides, pale 
yellowish. Rostrum not extending beyond the last coxe : the part of 
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the posterior margin of the pronotnm between the margin of the 
ooriam and angle, eqnal in length to the remaining port, towards 
the base much, and towards the angle slightly sinuated, the latter part 
within the margin of the ooriam straight, very slightly obliqne, whence 
the basal margin slightly and very broadly sinuate, basal angles yery 
obtuse : Bcutellum with almost two rows of dots towards the apex which 
is not quite acute: exterior margin of oorium, behind the middle, 
strongly roundly amplided towards the apex : pectus sparingly, proste- 
thium strongly, punctured fuscous; meaosternal plate much higher 
towards the apex than before tlie intermediate coxte, apex almost extend- 
ing beyond the pros tor num, and apical margin obliquely truncate, inferior 
margin slightly rounded towards the apex and towards the intermediate 
ooxoD gradually broadly but strongly sinuate . ventral spine reaching the 
apex of the mesosternal plate : sixth ventral sog nent, in $ , emai'ginate 
at the apex : apical margin truncate in the middle, folded at the angles of 
the emargiiiation , superior genital lobes short, very slightly rounded at 
the apex, contiguous to entire interior margin (lieuter). Long, 6|; with 
membrane, 8 mill. 

lioported from Darjiling. 

329. Clixogoris scuTSLLiiA, Distant. 

CUnoeonH Mcu^ellata^ Diet , Trans, Ent. Soc , p. 8G5 (1887). 

Body above ochraceous, thickly and coarsely punctate : spines of 
pronotum rosy red: scutellum with a blackish median longitudinal band 
extending from abont the base to tbe middle : antennas oohraoeous : 
lateral angles of the pronotum straightly produced into subacute spines 
of which the apices are slightly redexed hindwards, and the posterior 
margins are somewhat sinuated : membrane pale hyaline, with reflections 
of the red upper surface of the abdomen: body beneath and legs 
ochraceous: sternum coarsely punctuate {But.), Long, 0; exp. angl. 
pron., 6 mill. 

Reported from Naga Hills (Assam). 

330. Clinocoris hacuTiATA, Distant. 

Olinocaris maculotat Diet., Trans. Ent. Boo., 355 (1887). 

Body above black ochraceous : pronotum and scutellum coarsely but 
sparingly punctate, oorium thickly punctate : spines of pronotum 
black : cerium with a levigate, ochraceous spot on the disc of the apical 
area : punctuation entirely dark-brownish and the oorinm is therefore 
much darker than the pronotnm or scntellum : lateral angles of 
pronotum produced into stout spines of which the apices are subaoate 



86 E. T. Atkimon— on Indian Bhynohota. [No. 1, 

and prominently reflexed, and tbeir posterior margins sinnated : mem- 
brane very pale ochraoeons, pitchy Ibowards the apex : body beneath 
apparently oohraoeons (Diit), Long, 8; exp. angl. pron. 6 milL 

Reported from N. E. India. 

Subfamily Ubobttlina, Dallas. 

Uroatylidatf Dallas, Trana. Ent. Boo., n. a. ii, p. 16, (1862) ; Lilt Hem., i, p. 818 
(1861) i^UrolahidinOt BtU, En. Hem., ▼, p. 116 (1876). 

Antenned 5- jointed, basal joint extending to a distance beyond the 
head : rostrum short, scarcely passing the anterior ooxfs, basal joint 
enclosed in a groove : head small, tylns as long as the jnga, lateral 
margins not trenchant ; antenniferous tubercles exserted : genitalia 
generally more or less produced : odoriferous orifices spinoso : pectus not 
Buloated (Dallas), 

I. Ocelli present. 

a. Basal joint of the antenne nearly as long as the head and the 
pronotum taken together ; antennm very slender 2. Urostylis, 

h. Basal joint of the antennas not twice the length of the head, 
much shorter than the head and pronotum; antennea stouter:—!. 
Urochela. 

II. Ocelli wanting : — 3. Urolahida, 

Genus TJrooeela, Dallas. 

Tram. Ent. Boo., n. i., i, p. 2 (1860) ; List Horn., i, p. 818 (1861) ; Walker, Cat. 
Hot. ii, p. 410 (1867) ; StU, En. Hem. ▼, p. 116 (187C). 

Head small, short, broader than long, abruptly narrowed, just before 
the eyes ; juga and tylus produced, distinct, rounded ; tylus longer than 
the juga ; eyes large, prominent, globose ; ocelli moderate, situate close 
to each other at the back of the head ; antenne longer than the body, 
5- jointed, inserted in a tubercle which appears beyond the margin of the 
head, just before the eyes ; first joint stoutest, as long as the pronotum, 
cylindrical, thinner at the base ; second about half as long again as the 
first, and a little stouter than the second ; fourth about as long as the 
first, slender ; all clothed with fine short hairs which are longer on the 
first joint : rostrum inserted close to the anterior margin of the head, 
short, reaching only to the middle of the mesostethium, 4- jointed, 1 and 
3 joints nearly equal, fourth shorter, second longest ; the first at its base 
enclosed in a small groove of the underside of the head ; labrum reach- 
ing the middle of the second joint of the rostrum, transversely striated. 
Body broad, very flat above, convex beneath : pronotum trapezoidal, 
slightly marginod laterally, much narrowed in front, the anterior 
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margin being oonaiderably narrower than the head and eyei : MnteUaiii 
rather abort, triangular, with the aidea nearly atraigbt and the apex 
acute. Hemelytra ample, the ooriaoeona part larger than the membra- 
nona, with the baaal half of its outer margin much elevated ; a vein 
which arises from a strongly elevated line at the base, mna about two- 
thirds the length of the cerium, where it emits a branch on its inner 
aide which reaches the base of the membrane, and passing into it, gives 
rise, after running singly for a short distance, to five veins on the diao 
of the membrane, of which the two inner and the two outer ones ara 
nnited at the base before joining the common trunk : the membrane 
reaches beyond the apex of the abdomen, and has six veins, of which 
the outer one is veiy short, placed at the basal angle. Abdomen convex 
beneath, the margins thin, projecting a little beyond the hemelytra on 
each side : the anal apparatus, in d* , consists of two claw-like processes 
which project nearly as far as the posterior angles of the terminal 
segment of the abdomen, with their points turned outwards ; a small 
triangular plate is situate at the base of these which it partially covers, 
and within the cavity appears the apex of a second triangular piece, 
which is probably the margin of the dorsal portion of the segment ; all 
those parts are clothed with long woolly hairs, which nearly fill the 
intermediate spaces : in the $ , the vulvar plates are not remarkable : 
the pectus is fiat ; mesostethium broad, placing a considerable interval 
between the insertions of the anterior and the intermediate feet ; on 
each side of the metastethium close to its anterior margin and near the 
intermediate ooxie is a small spine directed outwards and forwards, 
these appear to be perforated on their posterior surface, at about half 
their length and are evidently formed by the produced margins of the 
odoriferous apertures : legs moderate, slender, the posterior pair long- 
est; torsi 3-jointed, 1 and 3 about equal, the second minute (Dalloi), 
Distinguished from JJrostyliB, Westw., by its stout antenna which 
the first joint is not much longer than the head. 

331. Ubochela QUADBiPUNCTiTA, Dallas. 

Uroehela 4^punctata, Dallas, Trans. Ent. Soo. (n. s.) i, p. 8, t. 8, f. 1 (1860) : 
Walker, Oat. Het., ii, p. 410 (1867) ; Btal, En. Hem. v, p. 116 (1876). 

Body elongate-ovate, above ferruginous grey, finely and thickly 
punotur^ : pronotum narrowly margined with yellow and with a narrow, 
impnnotate, longitudinal line on the disc, of the same colour ; a small 
black spot on the lateral margin, near the lateral angle : soutellum with 
a narrow longitudinal yellow line, continuous with that of the pronotum, 
the lateral margins yellowish ; the basal third of the outer margin of the 
hemelytia and a small line in the yellow basal portion, a spot on the 
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disc, and another at tho middle of the apical mnigin, black ; membrane 
pale brown, with the veins paler. Gonnexivum banded with yellow and 
black ; abdomen beneath smooth, impunotate, yellow ; a spot on each side 
of each segment within the stigmata, and another on the lateral margin, 
black ; head beneath, pectus and rostrum, testaoeous ; the apex of the 
latter, pitchy : legs dusky testaceous, femora punctured with pale 
brown : antennee with the basal joint dusky testaceous, second black, 
pale at the base, 3-4 joints black, basal portion of the latter, yellowish 
white {Dallas). Long, 9 mill. Type. 

Reported from Bhutan, Sikkim; very common on Obsorvatoiy 
Hill, Darjiling, at the end of the rains (mihi), and at Mungphu. 

332. UfiOOHELA OUTTULATA, Stal. 

Vrochela guHulalat St&l, En. Hem., v, p. 116 (1876). 

$ . Palely grey-flavescont, above more densely and more distinctly, 
beneath more remotely and more finely, punctured fuscous ; antennos 
blackish ; first joint altogether or only towards tho base, 4-5 joints 
towards the base, greyish-fiavescent ; a line on the pronotum and scutol- 
lum, more or less distinct, levigate, anterior scars inwardly blackish : 
hemolytra with a small fuscous spot on tho disc and at the middle of tho 
apical margin, sometimes absent : membrane fuscous with small rounded 
pallid spots, hero and there confluent ; lateral streak on the pectus and 
lateral spots arranged in longitudinal rows, black {8ldl). Long, 12 ; 
broad, 5| mill. 

Like Z7. quadripunotaia^ Dallas, but larger, antenna? shorter and 
more slender, lateral margins of pronotum dilated, befoi’e the middle 
obtusely roundly-amplified and obsoletely sub-serrate, slightly sinuated 
in the middle, the levigate line on tho pronotum and scutellum much 
less distinct, sometimes partly evanescent ; membrane sprinkled with 
pallid dots ; pectus very distinctly streaked with black. 

Reported from Darjiling, Mungphu (mihi). 

333. Uboohela piloba, St&l. 

Uroehsla p\lo$a, BtW, Bn. Hem,, y, p. 116 (1876). 

( 7 . Palely greyish-fiavescent, pilose: pronotum, scutellum, heme- 
lytra and prostethium somewhat strongly punctured black, the former 
further adorned with fine subferruginous dots : 2-5 joints of antennn 
. 4.5 joints flavesoent at the base : lateral limbus of pronotum 
and hemelytra also dorsum of abdomen, weakly ferruginous: mem- 
brane fusoous-vinaceouB : two spots on the hemelytra, a band on the 
segments of the oonnexivum, and tho circuit of the spiracula, black : 
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■idea of Tenter, pnnotalaie. The (f hae the genital segment retnae ; 
eidea emitting a prooesa turning npwarda, aouminate at the tip, aome* 
what longer than broad at the baae. Long, 10| ; broad, 4} mill. 

Distinguished from the preceding by being somewhat broa^r, 
dorsal punctuation stronger, without the ventral spots arranged in rows 
or the levigate line on the pronotum and son tell um : lateral margins of 
pronotum anteriorly obtusely rounded, prominent, not ainuated in the 
middle, (St&l). 

Reported from Darjiling. 

334. Uroohela bimaculaia, Dallas. 

Urorkela itmaculatat Dallas, List Bom., i, p. 813 (1861^ i Welker, Oat., Het., ii, 
p. 410 (1807) ; Btal £n. Horn., v, p. 116 (1876). 

$ . Head, pronotum and scutellum brownish grey, thickly and 
finely punctured with black : head with two black streaks on the ver- 
tex : pronotum with the lateral margins considerably waved : oorinm 
whitish, finely punctured with brown and with numerous scattered 
coarse black punctures ; the middle of the disc with a largo brown spoC. 
membrane semitransparent, brownish : margins of the abdomen dark 
brown, with a yellow line on each of the suturos : body benoatb fulvous : 
abdomen with the disc shining, faintly wrinkled transversely and 
lather sparingly punctured with black; the sides somewhat opaque, 
thickly and finely puiiclnred with black ; the stigmata and two rows of 
spots on each side of the abdomen black : pectus rather thickly and 
finely punctured on the sides, with the sternum nearly impuuctate : 
femora testdceons, very thickly covered with fine black or brown points ; 
tibiae brownish at the apex ; tarsi with the apical joint brown : rostrum 
testaceous, with the tip pitchy : antenna) with the basal joint grey- 
ish-testaceous, thickly covered with vory minute black points ; 2—3 
joints black ; 4 — 5 black, with the base yellow {DalloB), Long, 13 — 14 
mill. 

Reported from N. India. 

335. Ubochela obbcura, Dallas. 

Uroehola obseura, Dallas, List Hem., i, p. 814 (1851) ; Walker, Cat. Het., ii, 
p. 410 (1807) i StU, En. Hem., y, p. 116 (1876). 

d* . 9 . Above brown, somewhat obscure, densely and finely punc- 
tured; head impunotate, black, with a spot on each side within the eyes, a 
spot on the middle of the vertex, and the apices of the juga, brown : lateral 
margins of the pronotum waved, narrowly edged with yellow : soutellum 
rather coarsely punctured with blaok, with the basal angles yellowish ; 

6 
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the npex with on indiBtinot reddish longiindtnal ridge: hemelytra 
olonded with blackish ; membrane brown, opaque : margins of the 
abdomen black, with a yellow line on each of the sutures : body beneath 
reddish : abdomen impunotate, minutely transversely rugose, with the 
stigmata black : pectus finely punctured with black on the sides ; peotus 
impunotate, black: legs brownish; femora with brown dots: rostrum 
brownish testaceous, with the tips pitchy ; antennm with the basal joint 
pitchy brown, paler at the base ; 2—4 joints, black ; fifth joint orange, 
tip black : anal plate, in (7, is entire, convex, and encloses a second plate, 
within and above which the sexual organs aro visible {Dallas), Long, 
lOi— 12 mill. 

Reported from India. 

336. UnoennLA discrepans. Walker. 

Urochela dwrepemst Walker, Gat. Hot., ii, p. 411 (1867). 

Tawny, elongate-elliptical, thinly punctured, a little paler beneath ; 
punctures brown or black : head with a black spot on the hind border ; 
tylus conical, extending much beyond the juga ; rostrum extending nearly 
to the hind border of the third ventral segment ; tip black : antonnee 
black, more than half the length of the body ; first joint extending much 
beyond the front of the head ; second as long as the first ; third about 
half the length of the second ; fourth a little shorter than the second ; 
fifth reddish, pioeous towards the tip, a little shorter than the fourth : 
pronotum with four incomplete and irregular black stripes and with 
black, slightly reflexed sides : scutellum with two broad black stripes, 
and with a black dot on each fore angle : pectus and under side of 
abdomen with four rows of black points : hemelytra with two black 
dots, one on the disc and one on the middle of the outer border ; mem- 
brane lurid cinereous. Distinguished from U. bimaculata by the tylus 
being more prominent, and the first joint of the antennee being more 
slender {Walker), Long, 12i— 13 mill. 

Reported from India. 

337. Urochela pulchra. Distant. 

Urochela pulchra, Diet., Trans. £nt. Boo., p. 866, 1. 12, f. 8 (1887). 

Body above oohraoeous, shaded, and punctured brownish : head 
and pronotum brownish, margins of pronotum, olivaceous; antennm 
brownish, second joint longer than the first : scutellum olivaceous, with 
scattered, coarse, brown punctures, with some mottled markings and a 
spot in each basal angle of the same colour : oorium olivaceous, with 
large, irregular, coarse, brown punotures on inner area ; olavns brown- 
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ish ; membrane brownish, apex paler : body beneath brownish, laterally 
spotted oohraoeons; oonnexivnm ochiaoeons, spotted blaok: legs ooh- 
raoeons, femora speckled brownish: apex of rostrum pitohy (Dw^.). 
Long, 15 mill. 

Beported from Sikkim (Bangbi, mihi). 

338. Urochbla fbbruoinea, Distant. 

Urochela ferrugtneat Diet., Trans. Ent. Soo., p. 866 (1887). 

Body aboTe brownish oohraceons, very thiokly and darkly punctate : 
eyes and two median lines on head, fuscous: antenne fuscous, 1-2 
joints snbeqaal in length, third very short : pronobnm with a median 
longitudinal lino and the margins, narrowly luteous : scutellum with a 
median longitudinal line, a linear spot at the basal angles, the apex and 
the margin, narrowly luteous : corium with the margins narrowly, and 
some longitudinal discal linos luteous : mombrano fuscous : oonnexivum 
fuscous, with linoate ochraceous spots : body beneath brownish ooh- 
raceous, tinged with fuscous, and with fuscous lateral spots, connexi- 
vum as above : legs brownish ochraceous, apices of the tibioe and the 
tarsi fuscous (Dist,), Long, 12 mill. 

Reported from Assam. 

Genus TJrosttlis, Westwood. 

Ft. Hope, Cat. Hem., i, p. 46 (1837) . DuUaH, List Hem., i, p. 313 (1861) { BtU, 
En. Hem., v, p. 117 (1876). 

Antennee very long and slender, basal joint nearly as long as 
the head and pronotum taken together : rostrum and pronotum as in 
TJrolahida, Westw. : body less elongated : ocelli present : membrane with 
seven longitudinal veins : abdomen, in d*, simple, not armed with a fbr- 
oeps ; in 9 , terminated by a true, eomeous, curved, recurved stylus, 
bifid at the apex. 


339. Urobtylis punctiobba, Westwood. 

UroatylM punctxgeray Westwood, Hope, Oat, Hem. i, p. 46 (18B7) ; Dallas, List 
Hem. i, p.8l5 (1861); Walker Oat., Hot., ii, p 411 (1867); StU, En. Hem., v, p. 
116 (1876) i Distant, A. M. N. H., (5 s.) iii, p. 45 (1879). 

Bufescent-lutoous, punctured, above more or less tinted viresoent; 
pronotum with two somewhat large black spots in the middle towards the 
anterior margin (sometimes absent) ; hemelytra with a somewhat large 
blaok spot in the middle of the oorium : antonnie fuscons, base of the 
fourth joint, Inteons: body beneath and feet ooncolorous (Weitw*), 
Body long, 10| mill. 

‘ Reported from Bengal, Nep&l, common in Sikkim (mihi), Caloatta. 
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340. TJbosttlis osaoilis, Dallas. 

UroityUt graeUitf Dallaii Liit Horn., i, p. 816 (1861) ; Walker, Oat. Hem., ii, 
p. 411 (1867) ; St&l, En. Hem., v, p. 110 (1870) { Diitant, A. U. N. H., (6 i.) iii, p. 46 
(1879). 

d* . impnnctate, orangfe : eyes black : pronotam, Bcntollam 

and hemelytra green, rather thickly and finely pnnctnred : membrane 
semitransparent, brownish: body beneath yellow, legs fulvons; tibie 
pale ; tarsi brownish : rostrum testaceous, with the tip blaok : antenne, 
Tery long and slender ; basal joint orange ; second greenish ; 3—5 joints 
brownish, the two latter with the base greenish-white (Dallas). Long, 
10| mill. 

Reported from N. India, Sikkim (mihi). 

341. Urosttlis pallida, Dallas. 

Urotfylia pallxAa^ Dallas, List Hem., i, p. B16 (1851) { Walker^ Cat. Het., ii. 
p. 411 (1867) : BtU, En. Hem., ▼, p. 117 (1876). 

9 • AhoYe pale greenish yellow : head brownish : pronotum finely 
punctured with brown, with the lateral margins waved: scutellum 
more strongly punctured with brown than the thorax : coriaceous por- 
tion of the hemelytra thickly and finely punctured, with the inner and 
outer portions of the apical margin black, the median portion yellow : 
membrane transparent whitish, with a black spot in the inner basal 
angle : body beneath orange : abdomen with the disc smooth and shin- 
ing, the sides reddish and faintly wrinkled : logs testaceous ; femora 
covered with brown points, which, towards the apex, form a short line 
on each side : rostrum yellow with the tip black ; antennm with the 
basal joint testaoeous; the remainder pale brown {Dallas). Long, 
13i— 14 mill. 

Reported from N. India, Sikkim (mihi). 

342. Urosttlis notdlata, Dallas. 

UroBtylia notulata, Dallas. Trans., Ent. Boo., (n. s.), ii, p. 16 (1862); StU, En. 
Hem., T, p. 117 (1876). /. r v n 

9 . Ovate, pale testaoeous : head rather small, triangular, broader 
than long ; impunotato, faintly wrinkled, with a small oblique pit on each 
side within the eyes ; the apex of the lobes and the whole underside of 
the head, pole yellow ; eyes dark brown, ocelli reddish ; antenniferous 
tubevdleB, brown : antenus clothed with very small whitish hairs ; 
the basal joint testaceous, beooming dusky towards the apex and covered 
witb voiy minute brown punctures ; 3—4 joints brown, the last rather 
ppilbr ; rostrum pale yellow with the extreme tip blaok : pronotum 
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broader tban long, trapeaoidal, wiib the anterior anglee ronnded ofE ; " 
pale teataoeoue, rather thiokly punotnred with brown, with an abbrevia- 
ted longitudinal red line on the middle of the anterior portion ; the 
disc with a faint tranaverse furrow or impresaion before the middle ; 
the portion between thia furrow and the anterior margin elevated; 
beneath teataoeoua, finely punctured with brown, and with a pale reddish 
patch within each aniero-lateral angle: acutellum teataoeoua, rather 
thickly punctured with brown: meao- and meta-notum beneath, pale 
fnlvoua, smooth, impunctate, with a large dull, pale-brown patch on 
each side. Legs clothed with fine whitish hairs : femora yellow-testa- 
ceous, covered with fine brown points ; tibies and tarsi dusky ; olaws 
brown: corium testaceous, thickly and rather finely punctured; the 
punctures pale brown, the apical margin brown, with the median por- 
tion yellow : membrane transparout, oolourloss, with a dark brown spot 
on the inner basal anglo : wings somitrarisparent, brownish ; abdomen 
above bright red, shining, very finely wrinkled transversely, with a 
blackish lino on each side within the margins : the margins brownish 
testaceous, edged with brown : abdomen beneath with the disc pale 
fulvous, flat, shining, finely wrinkled transversely, covered with very 
minute brown ])oint8 ; the bides red; the margius testaceous (Dallas), 
Long, 12^ — Liy mill. 

Keported from N. India. 

343. Urosttlis fumigata. Walker. 

Urontijlia fumigataf Walker, Cat. Hot. ii, p. 413(I8G7j: vor., Distant, Soien. 
Bes , 2iid Tarkand Miss., p. 7 (1R79}. 

Testaceous, fusiform, very finely punctured : head very small : 
rostrum extending to half the space between the first coxas and the 
intermediate pair, apex black : antonn» nearly as long as the body, 
first joint almost as long as tbe pronotnm, second mnoh longer than 
the first, third piceous, a little more than half the length of the second, 
4-5 piceous, pale testaceous towards tho base, fourth a little shorter 
than the second, fifth much shorter than the fourth : pronotum with 
a vory slight transverse impression ; sides very slightly reflexed, abdo- 
men with large apical appendages ; the upper segment lanceolate, armed 
beneath with two spines: membrane brownish cinereous {Walker), 
Long, 9| mill. 

Keported from Silhat, Murree (Marri). 

844. Urosttlis philoidsb. Walker. 

UroetyUi pkiloid#*, Walker, Cat. Het., ii, p. 418 (1867). 

Teitaoeoui-green, fusiform, very finely punctured, testaoeons beneath 
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'heodimall! rostram extending almost to the intermediate ooxe, apex 
black ; antennm a little longer than the body ; first joint a little longer 
than the pronotam, second as long as the first ; third black, about half 
the length of the second, fourth blackish, pale testaceous at the base, a 
little longer than the second : pronotum with a very slight transverse 
impression, sides hardly refiexed : scutellnm oohraoeous towards the tip 
and with an ochraceous callus on each side at the base ; abdomen, in 
the (f, with very large apical appendages; two long, stout, slightly 
ascending spines, above which there are two small spines : homelytra 
pale green ; membrane lurid-cinereous. Distinguished from the preced- 
ing by the longer and more slender basal joint of the antennm and by 
the protuberances on the scutellum (Walker), Long, 7J mill. 

Reported from Burma. 

345. UaoBTTLifl LOPOiDEB, Walker. 

UroHtylie lopoidest Walker, Cat. Hot., ii, p. 414 (1667). 

Testaceous, elongate-elliptical, minutely punctured ; punctures 
brown : head small : rostrum extending to half the space between the 
first coxflB and the intermediate pair : antennie pubescent, as long as the 
body ; first joint rather stout, as long as the pronotum, second black, 
testaceous at the base, as long as the first ; third black, about half tho 
length of the second ; fourth black, whitish for nearly half the length 
from the base ; shorter than the second ; fifth whitish, black towards 
the tip, shorter than the fourth : pronotum with a pale testaceous longi- 
tudinal line and with a slight transverse impression, pale testaceous and 
slightly roflexod on each side and along tho fore border ; an elongated 
black point in front of each hind anglo : scutellum with a pale testaceous 
line : legs moderately long and slender : hemelytra with four small 
brown spots, first and second costal ; first near the base, second at a little 
before the middle, third on the disc ; fourth on the middle of the outer 
border ; membrane lurid-cinereous {Walker), Long, — 9J mill. 

Reported from India. 

846. Ubobttlis siosoharginalib, Reuter. 

UroKtylUf nigromarginalUt Renter, Berlin. Snt. Zeitsobr., zxv, p. 86 (1881). 

9 . Testaceous, above erectly pallid pilose : pronotum, scutellum, 
and oorium externally sparingly punctured with large impressed fer- 
ruginous dots ; scutellum with a subtriangular, fuscesent spot towards 
the base, a little more densely punctured ; corium internally and towards 
the apex very finely and obsoletely oonoolorously punctur^, impressed 
attheolaval suture with a row of minute dots, clavus also at the 
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sotttellaiy margin with a row of strongly impressed dots, lateral margin 
of oorium itself thinly black: membrane hyaline-white, interior and 
basal margins also excorrent streak on apex of membrane, fnsoonSt 
Long, 12^ mill. 

Rostrum reaching somewhat the middle of the mesostornnm : 
ontennsD longer than the body, rufous-testaceous, two first joints with 
long pallid exserted hairs placed close together, third briefly pilose, last 
sub-glabrous, first joint subequal in length to pronotum and half the 
head taken together, second joint almost one-third longer than first and 
a little over 2^ time longer than third, the third twice shorter than 
fourth, basal halves of fourth and fifth, pallid ; the fifth shorter than 
the fourth : anterior lateral margins of pronotum ochraceous, finely 
serrulate, with lung pale hairs, slightly reflexed in the middle : pros- 
ternum without a median ridge ( 9 ) *• mesosternum longitudinally 
obsoletely subsulcate at the base, equally convex on tho disc : feet 
pallid-pilose, apices of the tibiic and tarsi, ferruginous : sixth ventral 
BogTneut, in 9 , about two-thirds longer than preceding, apical margin 
very slightly rounded j dorsal genital lobes seen from above triangular, 
very slightly rounded on the exterior margin, interior broadly distant 
with margin subsiuuated, impressed on tho disc, inward in the form of an 
arch, red ; seen from beneath, elongate, with the apex acutely rounded, 
interior margin carinate, ventral lobes turning upwards (Reuter). 

Reported from Darjiling. 

Genus Ubolabida, Westwood. 

Ft., Hope, Cat. Hem., i, p. 45 (1837) ; Dallas, List Hem., i. p. 818 (1861) | 
Trans. Ent. Hoc. (n. s.) li, p. IG (1852) Stal, Eu. Hem., v, p. 117 (1870). Inolndes 
UroHtylitiy pt., Westwood, 1,, o., p. 46 (1837) : Calhprepeif White, M. N. H., (n. ■.) iii, 
p. 543 (1830) ; Trans. Ent. Soc. iii, p. 93 (1842) — TypWocoris, Herr, fiohaff., Wans. 
Ins. V, p. 79 (1889) j ix, p. 176 (1850). 

Body elongate-ovate, slender, sides parallel, pronotum as broad as 
the abdomen, posterior angles not prominent : head small, clypens 
short : ocelli wanting : rostrum hardly reaching, or extending beyond, 
the intermediate cox® : antonu®, in the <? , very long, slender, longer than 
the body, 1-2-4-5 joints of equal length, the third joint shorter, 
antenn® in the 9 shorter : hem elytra elongate ; membrane with twelve 
very indistinct longitudinal veins : feet elongate, slender : abdomen, in 
d*, terminated by two styli bearing a forceps and with a shorter inter- 
mediate spine ; in the 9 , terminated by a curved, corneous, recurved 
appendage produced almost to half the length of the abdomen or not 
produced. Type, IT. tenerUf Westw. 
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S47. Ubolabida GiUTn, White. 

Oalliprepea Qrayii, White, Mag. N. H., iii, p. 648 (1889) | Trial. Ent. Boo., iii, 
p. 98 (1841-43). 

Vrolahxda Orayii, DallM, Liat Hem., i, p. 816 (1861) 2 Tram. Bnt. Boo. (n. a.) 
li, p. 16 (1861) 2 Walker, Oat. Het , ii, p. 416(1867); BtM, Eu. Hem., ▼, p. 117 
( 1876 ). 

Virescent-IuteoTiB : pronotam with two posterior triangular dorsal 
spots, and soatellam with two basal spots, red : membrane with an obscure 
basal line, coriaceous part with a green transverse line at the apex, 
oblong-elliptical : head small, with a distinct neck, in front slightly 
trilobed : antennse placed on the upper side of the head on a slightly 
projecting lobe, in front of the eyes which are very prominent ; first 
joint not so long as the head and pronotum, ciliated, cylindrical, rather 
thickest at the tip : a depression between the eyes which narrows and 
is continued to the back part of the head, the narrowest part boing 
impressed on the sides, no ocelli : rostrum short, not reaching far bey- 
ond the first pair of logs, apparently 3-jointed, second joint longer 
than first and third : pronotum semicircular, nut so broad as the home- 
ly tra, somewhat truncated behind, in front omarginate and margined 
as arc also the slightly siimatod distinctly ciliated sides : scntollum as 
long as head and pronotum together, pointed : hemelytra large, reaching 
beyond the abdomen; the membrane with seven veins, the two interior 
veins almost united at tho base, the two exterior united at the apex : 
legs slender, hairy ; tarsi 3- jointed, first joint as long as the second 
and third together, claws furnished with pulvilli : abdomen flat above, 
slightly convex below, margined (White), Distinguished by the geni- 
talia in the 9 being of tho ordinary form and not produced into large 
forceps-like process. Long, 14j ; breadth of pronotum, mill. 

Reported from Nepal. 

348. Ukoladida hxstbiokioa, Westwood. 

Vroatylia Iwttrionica, Westwood, Hope, Cat. Hem., i, p. 4C (1837) ; Walker Oat. 
Het. ii, p. 411 (1867). 

Typhlocoru aeniieireularia, Herr. Bohaff., Wans. Ins., v, p. 79, f. 626 (1889). 

Urolabida a$mieircitlanaf Walkor, 1. a. p. 414. 

VrolahiAa Awtrionica, BtAl, En. Hem., t, p. 117 (1876). 

Eufescent luteous, punctured; pronotum and hemelytra tinted 
viresceni ; pronotum posteriorly with a testaceous semicircle running 
through the soutellum to its apex, sides of pronotum testaceous ; a black 
spot at the apex of the oorinm in the middle ; antenne fusoous, varied 
with fulvous ; body beneath ooncolorous, feet paler (TTeitwood). Body, 
long, 10| mill. 
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Walkof (2. 0 . oupra) desoribei this species as 27. tamioirautarift ^ 
thus :*-Ochraoeo^a, fusiform, vexy finely punctured : head small ; ros- 
tram extending nearly to the intermediate ooxm ; antennm blackish, 
slender, nearly the length of the body, first joint reddish, as long as the 
pronotum, second a little longer than the first, remainder successively 
decreasing in length, fifth joint reddish at the base : pronotum with 
three bnght green patches, one in the middle and one on each side of 
the hind border ; sides slightly reflexed : abdomen and posterior legs, 
ferruginous ; fore legs greenish testaceous ; tibi» black and slightly 
dilated at the tips ; tarsi black at the base : hemelytra with two pale 
green streaks, and with a deeper green costal sticnk , an irregular black 
mark along the outer side; membrane slightly ooliraceous; wings 
pellucid. A variety has the antennoe jiale green, joints with blackish 
tips, first entirely blackish ; legs pale greenish testaceous. Distinguished 
from U. hinofata, chiefly in the length of the antennie. Long, 10| mill. 

Reported from India, Sikkim (mihi), Calcutta. 

349. UnOLABiiiA rsNERA, Westwood. 

Urolahtda tencra, Wostwuod, Hope, Cat. Horn , i, p 45 (1837) , Dallas, List Hem , 

1 , p 316(1861), Walker, Cat p. 414 (1807), BtAI, En Uem, r, p. 117 

(1876). 

Palely luteous, punctured , pronotum and hemelytra, vii^oent- 
Inteous , pronotum posionoily fulvoscent: body beneath, an tennm and 
feet pallid (Wesitvood), Long, 14 i — 15 mill. 

Reported from India. 

350. Urolahtda uniloba, St&l. 

Utolabida un%lobaj Stal, Eu Iloin, y, p 117 (1876). 

(f. Closely allied to 27. ienera, Westwood, but smaller, an tennm 
shorter, less slender, first joint as long as the pronotum, extremity of 
the base of the second joint, all the third joint and apioal part of the 
two apical joints, black: genital segment without a lateral process, 
median process much shorter, gradually narrowed, abruptly recurved 
from the base, depressed, above with a transverse tubercle almost in the 
middle, apex bilobed (Stdl). Long, 10 ; broad, 4J mill. 

Reported from Darjiling. 

351. TJbolabida binotata, Walker. 

Undabtda bwotaia, Walker, Cat. Het. ii, p 416 (1867). 

Greenish testaceous, fusiform, very finely punctured : head small ; 

7 
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roBiimm extending a little beyond the first ooxib, apex black : antennie 
slender, a little longer than tbe body, first joint as long as the pronotnm, 
second as long as tbe first, d-i) joints black towards the tips, S shorter 
than 4, the fourth shorter than 3, fifth shorter than 4 : pronotum trans- 
Tersely impressed in front ; sides slightly reflexed ; abdomen with two 
apical laminn : hemelytra with black longitudinal streak extending 
from the disc to the outer border of the oorinm : membrane pelluoid 
(Walker), Long, lOJ mill. 

Reported from Silhat. 

352. UftOLABiDA CHENNBLLi, Distant. 

Uro1ah%da ohennellt, Diet., Trans. Ent. Soc. p. 866 (1887). 

Body above reddish oohraoeoos, marked with black and InteouB : 
head with the median and anterior portions luteous, the eyes fuscous ; 
first joint of antenn« reddish ochraoeous : pronotum with a blackish, 
disoal, semicircular line, between which and the base the colour is paler 
and thickly punctured with fuscous ; on the anterior disc are two 
levigate, luteous spots : seuiellum luteous with throe black basal spots, 
one median and one at each angle, a large round, roddish-ochraoeous 
spol divided by a median longitudinal luteous lino, and the apical area, 
distinctly punctured fuBCOus : corium with the inner claval and the 
apical^margins, black, these black lines outwardly and broadly margined 
luteous, the costal margin of the same colour : membrane palo hyaline : 
body fieneath ^nd logs luteous, apices of the femora beneath, and apices 
of the tarsi and rostrum, blackish (Dist,). Long, 15 mill 

Reported from Kaga Hills (Assam). 

353. UROLAniDA KUABiANA, Distaifl. 

Vrolahxdn AAiutana, Ditt., Trans. Ent. Hoc p 367 (1867). 

Above luteous with reddisb-ochraceous markings, a small black 
spot at each lateral pronotal angle, and two black spots on the apical 
margin of the corium : head with some reddish ochraceous maikingn 
behind the eyes which are blackish ; 1-2 joints of the antennaa, ochrace- 
ous : anterior and lateral maigins of the pronptnm and transverse bands 
on disc, also lateral margins of the scutellnm and the corium, reddish 
ochraoeous: lateral, claval and apical margins of corium luteous, last 
with two distinct black spots : membrane pale hyaline : body beneath 
and legs, luteous : apex of rostrum, a spot on apices of femora beneath, 
and apices of tarsi, black (Diit.). Long, 14 mill. 

Sported from R. Khasiya Hills (Assam). 
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Gwius EubhthoriooobiBi Beater. 

Berlin Bnt. Zeitiolir. zzr, p. M ( 1881 ). 

Body oblong, parallel, somewhat flattish ; head horisonisl, eqnal 
in length to breadth with eyes ; jnga aonminate,' almost twjpe shorter 
than olypens, the latter dilated towards the apex, porreot, genn snbaou- 
minate at the apex, the superior margin more strongly rounded and a 
very little longer than the juga, bnooules twice shorter than the head, 
laminately dilated towards tho apex, very low at the base : rostrum 
long, slender, roacUmg almost the apev of the fourth ventral segment, 
first joint extending beyond the bncculeB, socuud a little loss than twice 
longer than the fiist, third about one-half shorter than second and as long 
as the fourth joint first joint of the antuiinie as long ss the head, second 
almost one-third longer than the first, thiitl twice shorter than second, the 
proateriium obtusely carinate in the middle, and thu mesostornam at the 
base (lieuier). 

354 Elbhyncuiocouis sJ‘aksipuncjaj lb, Router. 

Eurhtinchiucons hpaiHipuhelatun, Uoator, liorlin Eut. Zeitsehr., xtf , p. 85(1881). 

i, Fcriuginoufl-fascous, opaquo ; pronotum somewhat margined 
at the base by a transversely improssed line, disc obsoletely irugose, 
irregularly sparingly sprinkled with rather large, impressed, l^lack dots, 
here and there, however, irregularly formed into block spots : enterior 
lateral margin very slightly sinuate in the middle, black, testaceous at 
the basal angles : scuiellum with the basal angles, two patches on, the 
disc, and a spot before tho apex, black ; towards the base, finely and 
sparingly^ towards the apex, strongly and densely, punctured black : 
clavuB with a row of dots here and there abrupt at the soutellary margin ; 
corium With a row of improssed dots at the olaval suture and some large 
black dots close to this suture and many others situate iti the exterior 
area, disc almost impunctate in the middle, several irregular spots ou 
the extenor margin, median spot ou tho corium and another at the mid- 
dle of the apical margin, fascuus - membrane fuscous with 6 — 7 paler 
veins : pectus with four blaok-fuscous marginal dots on each side, first in 
the middle of the side of the prostethium, second in basal angle of 
mesostethium, and two lost on the metastethium : dorsum of abdomen 
red, oonnexivom testaceous, segments broadly banded block in the 
middle, spiraonla on the venter placed amid black dots, sides of segments 
here with a median point and more internally a small streak on the 
basal margin, black (Bcuter). Long, 11 mill. 

Reported ipm Siihat. 
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Sub-fam. TEfifiA&ATOHiNA, St&L 

Hem. Afrio., i, p. 88, 233 (1864} ; £n. Hem., i, p. 60 (1870) HdaMtdot, pt., 
DalUui, lilt Hem. i, p. 816(1861). 

(<t) M Id sub-lam. Peniatomima (Jour. As. Soc. Ben. pi. II, p. 129, 

1887), 

(8.) Spiraoula of the basal Tentral segment not hidden by the 
posterior part of the metastothium, sides of the basal segment scarcely 
shorter than those of the second segment. 

St&l makes the following sub-diTisions of the Asiatic species ; — 

Tarsi 3-jointed : antenne A-jointed, second joint shorter than the 
two apical taken together : apical margin of corium straight or some- 
what rounded : membrane at the base with several areolae emitting 
longitudinal veins ; hamus usually distinct ; primary and subtended 
veins entirely distant : segments of alidonien single. 

I. Metasternum much elevated and freely produced forwards: 
Bcutellum distinctly produced behind the frena, produced part triangu- 
lar or spoon-shaped : thorax more or less produced hindwards at base 
in the middle before the scutellum Div. Tesaaratinnaria, 

II. Motasternum simple or elevated, never freely produced for- 

wards: scutellum equilateral, narrowly and slightly produced at the 
apex behind the frena, rounded or t^ncated at the apex : thorax not 
produced posteriorly :—Div. Eusthenaria, , 

The^other divisions are Onconierana chiefly from Australia ; Pri- 
onogaatraria and Oyologastraria from Africa. 

Div Tessaratouarta. 

Genus Emuolobtxbna, St&l. 

Bn. Hem. i, p. 66 (1870). 

Allied to Teataratoma Serv., differs in having the head more acute, 
perpendicular ; eyes larger, ocelli nearer the eyes : lateral angles of 
pronotum oomuted, anterior lateral margins not flattened out, and apioal 
part of BCutellum broader. Body large, obovate ; head perpendicular, 
small, triangular, narrow at apex, subacute ; lateral margins somewhat 
straight, juga much louger than the short tylus and contiguous before it ; 
buooule much elevated ; eyes large, transverse ; ocelli very close to the 
eyes : antennm short, somewhat slender, first joint on a level with the 
apex of the head, second joint a little longer than the third, and some* 
what shorter than the fourth: pronotum much declined before the middle, 
posteriorly amplified and produced hindwards, lateral angles produced 
outward in a depi'essed horn, anterior lateral margins soipewhat straight, 
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obtuse towards the anterior margin, not flattened out, posterior lateral 
margins sinuate : sontellnm somewhat equilateral, apical part behind the 
frena broad, somewhat equilateral, slightly oonoave : apical margin of oo- 
riumetraight, rounded towards the exterior apical angle : hamus present : 
prostethium furrowed, the margins of the furrow somewhat amplified : 
mesostethium with a rather high ridge, prominulous between the first 
pair of ooziB : metastethium^elevated, produced anteriorly in a process 
which is gradually oompressly narrowed, gradually increasing in height 
forwards, roundly truncated at the apex, and abbreviated between thd 
first pair of coxe, vexy obtusely smuated at the base : apical angles of 
the abdominal segments, acute, prominulous . feet short, rather stout: 
femora bispinose beneath at the apex : tibias furrowed above (Stdl ) . 

355 Embolosibbna taurus, Westwood. 

Tensataioma tauruM, Weatw , Hope, Oat. Hem., i, p 27 (1837) 

Tessaratoma eomuta, Dallas, List Hem. i, p 842 (1861) , Wulkor, Gat. Hot , iii, 
p. 462 (1868). 

Black, very thinly punctured ■ corium more castaneous : apex of 
scutellum lutoous . sides of prunotum prodneed on both sides in a very 
large, obtuse horn : body boncuih fuscons-luteous , feet short ; femora 
bispmoBO at the apex ( IVesfiv ) . Long, 20-27 mill. 

Above chestnut-brown . pronotum anteriorly thickly ru^osely punc- 
tured, disc moderately punctured and faintly wrinkled transversely : 
lateral angles produced into broad, blunt horns, convex above and oon- 
cate beneath ; posterior margin much produced over the base of the 
scutellum of which the apex is broad, golden-yellow : membrane brassy 
black : tody beneath tawny, abdomen opaque with tbe median ridge 
and the lateral margins shining, faintly wrinkled: peotus thickly 
clothed with a fine golden pubescence, with the sutures deep dark 
brown, legs castaneous ; rostrum deep castaneous with the apex black : 
antennoB pitchy (T. eomuta^ Dallas). Long, 29^ ; ezp. hnm. 22 mill. 

Reported from Malacca, Ligor, Borneo, China. 

Genus Tfbbabatoua, St. Farg. A Serv. 

Eno. Meth., z, p. 690 (1826) Am. and Benr., Hut. I^at Ins H^m., p. 164 (1848) t 
DallM, List Hem , i, p. 840 (1861) . Walker, Oat. Het., iii, p. 469 (1868) : StU, Hem. 
Alrio., i, p. 229 (1864) ; En Hem., i, p. 68 (1870). 

Head somewhat small, triangular, rounded at the apex, fiat ; the 
juga longer than the tylus, and anteriorly contiguous; antenniferoue 
tnbercles vexy slightly prominulous, unarmed ; buoculs rather elevated : 
oodli near the eyes : antennes 4- jointed, short, somewhat stout : rostrum 
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•hor^ renehing somewhat the middle at the mesoBtenmiDi first joint 
posteriorly extending somewhat beyond the bnoouls : pronotnm rather 
produced posteriorly oyer the base of the sontellnm which is somewhat 
produoed at the apex, hardly ooyering the interior basal angle of the 
membrane ; frena extended to a distanoe beyond the middle of the 
scntellam : the apioal margin of the oorinm rounded towards the ex- 
terior apical angle : membitme with several areolas at the base, emitting 
longitudinal veins: prostethium anteriorly slightly dilated, sinuated 
behind the eyes, canaliculate in the middle : mesostethium with a 
robust ridge, furrowed behind the middle : metastethium much eleva- 
ted, somewhat sinuated posteriorly, produced to a distance anteriorly, 
the produced part oompressly narrowed forwards, extended to the 
first pair of ooxee, touching the mesosternal ridge : second ventral 
segment elevated in the middle in an obtuse tubercle, and touching 
the base of the metastethium: feet robust, femora usually spinose 
beneath at the apex ; tibies farrowed above ; tarsi 3- jointed (Sidl), 

856. Tebbiuatoha kigripes, Dallas. 

Tettaratoma nigripeat Dallas, Tast Hem., i, p. 841 (1861) ) Walker, Oat. Het., iii, 
p. 461 (1868) : Bttl, Ofvers. K. V.-A. Forh., p. 642 (1870) ; En. Hem., i, p. 67 
(1870). 

TeaaarfAt^ javmieat var. Tugrtpea^ VoU., Faun. Ent. Ind. N(‘orl. p. 26 (1868)./ 

9 . Colour and form of T. papillosa^ Di:ury : head with the mar- 
gins narrcfWly edged black: lateral margins of pronotum rounded,^ 
broadly reflexed : apex of soutellum broad and rounded, hollowed above 
and black : abdomen above black, somewhat shining, finely wrinkled 
transversely, margins dark brown ; beneath dull red, somewhat opaque, 
very thiokiy coverad with minute confluent punctures, with the median 
ridge, the lateral margins and an irregular interrupted band on each 
side of each segment deep pitchy brown : pectus spotted black : stenial 
ridge deep chocolate brown: legs, rostrum and antennas, black (or 
deep brown), the last long and slender (Dallas), Long, 32*33 mill. 

Reported from Java, Philippines, Sikkim (mihi). 

357. Tebsaratoma malaya, Stiil. 

Ttaaantrma malaya^ StAl, En. Hem., i, p. 67 (1870) . Distant, A. M. H. H. (6 s.), 
iii, p. 46 (1879). 

9 . Oohraoeous ; antenusB, extreme margin of head, rostrum, 
at least half of the apical part of the scutellum behind the frena, spots 
on the pectus at the coxae, and a large tiunsverse lateral spot, also the 
feet, black or fusoous-piceous : dorsum of abdomen subsangnmeons : 
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wingt fulvafoent. Diffen from T Thanb , initilargor siM, mA 

•speoially m haying the metaetethiAl prooeM gradually higher forward^ 
freely pronumiloTU anteriorly, not qmeBoent on the Btemnm, flattened 
lateral part of pronotnm mnoh and gradnally ronnded, entirety aoine* 
^bat reflexed anal yalynleB, in 9 , as m 2^ Javamca Long, 

35 , broad, 19 mill. 

Reported from Malacca, Ligor, Assam, Sikkim (mihi). 

358 Tesbaiutoma jayaeica, Thnnberg. 

OtmetB javanums, Thnnberg, Nov Inn Rpoo ii p 145 (1788) Ghnelln, edh 
Syst Nat , i (4) p 2168 (1788) Stoll, Pnnaisei, p 9, i 1 f 2, and larva, t 88, f 271 
(1786) 

Teua/ratoma jaiana, Bnrm. Handb Ent , n (i), p 860 (1885) 

2 marotoma pi ojnma, Woatvr Hope, Cat Hom i, p 27(1887) Walker, Oat. 

Uet , 111 p 462 (18GR) 

Twaratoma. papiUosa^ Blanchard, Hist Tub nem , p 142 t 6, f 2 (1840) 
Tetfloratoma an/ M^am, Dohrn, Rtottm Ent Zoit , xxiv, p 349(1868) Walker, 
1 c , 111 , p 402 (1808) 

Var a — Tentiatatnma eonitpciaat &iil Trans Ent Boc (8 ■ ) i, p 666 (1808) 
En H( m , 1 , p 67 (1870) Walker 1 o , p 462 (1868) mclndos atustira, De Haan 
Aar b -^-TesMarat ma tunoienaiM Voile n 1 c p 20 i 3, f 4 (1868) Walker 1 
o,p 401 (1868) ' 

Tesaaratomtt jm anxea Am and Serv , Hist Not Ipn Ilom , n 16 (1848) 
Dallas, lop 340 (1851) Veil , Fuuiio Ent 1 Anh Ind Noeif in, p^26, t 8, f 4b 
(1868) Walker, 1 c , 1, p 461 2 (1808) StAl, En Hem , i, p 67 (<570^ * 

Varies in coloration from almost ferraginonB to light olive brown. 
In T javamca, the anal segment, in d* , is truncate at the apex, and the 
apical angles are rounded in T papiUosa, the anal segment, m d, is 
sinuate at the apex and the apical angles acute In the latter, the 
lateral anal valvules, in the 9 1 are more distinctly sinuate at the apex 
and less obliquely than in the former , the interior apical angle, too, is 
acute and tooth-shaped Thunberg describes this species as — * glabrous, 
Inj^us, anus obtuse, antennss and feet ferruginous ' Stoll describes it •— 
antennee 4-30inted, black , eyes prominent, distinct margins of pronotnm 
produced forwards, body red-brown with a pectoral spine feet black. 
When alive entire body beneath covered with a white powdery sabstanoe, 
above of the colour of Russian leather or hazel, anterior margin at the 
bead weakly emarginate between the lobes eyes and ocelli yellowish or 
glanoons antemue blackish- violet, pilose lateral margins of pronotam 
sometimes dilated so far as to form a quadrant apex of sontellnm often 
brown . beneath, entire body, or some patches on the pectus, sternal and 
iMominnl ridges and the margin of the abdomen of a deep M^ckish 
brown, or the entire lower surface of that colour feet blaok-lmwnish or 
violet (Foif) The 9 is smaller, sides of thorax ronnded, a little 
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dikted towards Uie posterior angles: antennss and feet fnsoons, body 
beneath and abdomen above more *cameoiis : anus formed of a single 
quadrate lobe (T, proainta, Westw.). Long, 26 mill. The length ap^ 
parently raries from 25 to 35 mill. 

Var^ a;— T. eofu^wrsat Stftl, ^ . Teataceous-flavesoent, rather dense- 
ly punctured, above remotely and minutely sprinkled fuscous: pro- 
notum rugosely punctured at the anterior lateral margins which are 
obtusely rouudly subangulated in the middle : metasternal ridge some- 
what reaching the first coxie: femora bispinose beneath at the apex 
(Stdl). Long, 25 ; broad, 14 mill. Colebos, Java, Arakan (mihi). In 
the Arakanese specimen, the entire scutellum is black. Yollenhoveu 
makes the apex of the scutellum and the autennss black ; body beneath 
hardly more obscure: pectus with some transverse brown patches : feet 
obscure brown-red. 

Var. h ; — T, timorensiSf Voll. : small; pronotum not dilated, colour 
hazel, anterior and lateral margins finely rugose : antonnea and feet 
obscure, almost black. Timor, Sibs4gar (Assam). 

Reported from B. Archipelago, Malacca, Sikkim, Assam (mihi.). 


359. Tehsabxtoma PAViriLOSA, Drury. 

Oimea fopilloimit, Drury, 111. Nst. Hist., i, p. 96, t. 43, f. 2 (1770) : Wolff, lo. 
Oim., i, p. IS* t. 2, f . 12 (1800) : China. 

Oimett chiMnnia, Thunb., Nov. Ins. Spec., ii, p. 46, t. 2, f. 69 (1788) : Walker, 
, Oat. Het., ili, p. 461 (1868) : Chius. 

OinMW nnentie, Gmolin, od. Synt. Nat., i (4), p. 2168 (1788) : Japan, China. 

T$8Baratoma chinenBut, Guoriii, An., Texto, Ins. iii, p. 845 (1829-44) : Dallas, 
List. Hem., i, p. 840 (1861) ; Walker, 1. o., p. 4C1 (1868) : China. 

TeBnaratoina Bonneratii, St. Farg. and Serv., Eno. M4ih., x, p. 690(1826) : Guerin, 
1. 0., loon., t. 66, f. 4 (1888) ; India. 

Larva, Tfsaaratoma oBHa-cruonta, Gray, Griffith, An. King.; xv, p. 289, t. 46, 
f. 1 (1882). 

TBBBaratonM papillofta, Hahn, Wane. Ins. ii, p. 123, t. 67, f. 204 (1834) : Am. and 
Serv., Hilt. Nat. Ini. H4m., p. 16 (1843): Walker, 1. c., p. 461 (1868) : St6l, Bn. 
Hem., i, p. 68 (1870). 

Head small, yellowish-olive, eyes of the same colour : antennes 
black; pronotum yellow-olive, elevated above the level of the head, 
sides rather projecting at the ligature of the wings : scutellum triangu- 
lar, terminatihg in a point near the middle of the abdomen, upper part 
of it lying beneath the pronotum : hemelytra opaque, yellow-olive ; 
membrane almost transparent ; wings yellow-brown : abdomen above 
dark red, beneath clay-colour, serrulate on the sides, or with a tooth on 
each segment : anus terminates in two angular points, with a small 
spine or cornicle on each side : pectus pale clay colour, having a black 
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•pot directly under the fore-legs end enother on eaoli side of tlio ieier- 
medieie pair: ell the kgs brown-yellow: rostmin brown (Dmiy). 
Long, about 25-26 mill. 

FleveBoent, anna 4i-toothed, ateraum porreot (Gmtiltn^ 1. o.). 

$ , Above entirely teataoeoua : beneafch with head and pronotnm a 
little lighter and abdomen a little ferruginona : lateral margins of prono- 
tnm almost round, posterior margin tznnoate, almost straight : sternal 
process widened, not extending beyond the base of anterior oozss : abd<^ 
men dentate on the sides, last segment with four small angles, the two 
interior formed by an emargination ; all femora beneath with two short 
spines, placed side by side, a little before the tip (T. sonneratiit Serv.). 
Long, 25-26 mill. Servillo observes that he had a specimen of the d* in 
which there was no olivaceous colour, posterior margin of the pronotnm 
yellow, tip of scutellum alouo brown : antennas and feet brown ferrn- 
ginons. Probably this S belongs to the prroeding species. St&l ob- 
serves that the lateral val vales, in the 9 i are distinctly sinnated at the 
apex and less obliquely so than iu T. javatuca^ the interior apical angle 
is acute and dentiform. 

Reported from China, Java, India. The Indian Museum has 
specimens from Amoy, Assam, Calcutta. 

3G() Tk8sar4ioma (?) KHRCitRUA, Walker 

T9s»ataJtomafun\in(*^ Walker, Oat llet in, p 1(>3 (1868). 

Testaceous : head, pronotum and scutellum thickly and very mi- ^ 
nulely punctured : head obliquely and finely striated on each aide, 
rostrum piceous ; anteunm black, second joint a little longer than* the 
third : thorax with the sides piceous, forming two very muoh rounded 
angles, posterior angles roniidod : scutellum slightly grooved towards 
the tip which has a black forked spot : pectus partly black, ridge ferm- 
ginouB, reaching the fore coxes : abdomen ferrugitious, posterior angks 
of the apical segment, elongated, acute : legs ferruginous : hemelytm 
thickly aud minutely punctured ; membrane pale tostaoeous-oinereous* 
Thorax diverging directly from the head less than iu T, papillota, sides 
of thorax almost angular ( WMer), Long, 27 j mill. 

Reported from Siam. 

Qenns Siphmus, SUl. 

Tmi. But. Soo. (8 s.), i, p. 697 (1863) j Su. Hem., i, p. 66 (1670) : Walk., Oat. 
Hat. iii, p. 467 (1868). 

Body obovate: head rather large, obtusely triangular ; antoniitt 
4 - jointed : pronotum somewhat prodneed posteriorly, posterior ktemi 
margins slightly sinoaie : Bontellum triangukr, narrow at the apex : 

8 
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metastothinm eleyated, produced like a hem forwards: feet shorty 
robust, unarmed. Allied to Teuaratoma, head latter, pronotum not so 
produced posteriorly (Stdl). 


361. SiPHNUS ALCIUBB, St&l. 

Biphnvs aleidest Stsi, Txang. Ent. Roc., (8 ■.) p. 697 (1868) ; En. Hem., i., p. 68 
(1870) : Walker, Oat. Het. iii, p. 467 (1868). 

d . Tellow-caetaneous, shining, hemelytra more obscure : antennm 
obscurely subrnneous, apical joint weaker towards the apex : lateral mar- 
gins of pronotum and abdomen, also costal margin of hemelytra anterior- 
ly greenish-brassy : membrane fuscous : pronotum one-fifth shorter than 
breadth, sparingly, distinctly punctured, anterior margin somewhat 
sinuate in the middle, lateral margins slightly rounded behind the mid- 
dle, not reflexed, posterior margin slightly rounded : scutellum sparingly, 
distinctly punctured: hemelytra finely, remotely punctured (Stdl). 
liong, 31 ; broad, 16} mill. 

Beported from Cambodia. 

3C2. SlPUNUS DECTOB, St&l. 

SiphnuH hsdor, Bt^l, Trans. Ent. Boo., (8 ft.), i, p. 697 (1863) ; En. Horn., i, p. 68 
(1870) : Walker, Oat. Het., iii, p. 467 (1868). 

cf , Narrowly obovate, weakly castaneous, remotely obscurely punc- 
tured : scutellum, antenine and feet, fuscouH-castaueouR : apex of two 
apical joints of the antenns?, apex of scutellum and basal part of femora, 
yellow-oastaneouB : hemelytra castaneous, veins sparingly sprinkled 
flavesoent: membrane fuscous: anterior lateral margins of pronotum, 
margin of abdomen and irregular, transverse spots on venter, arranged 
in four rows, subfeneous-fuscous. Narrower than the preceding, more 
densely and more distinctly punctured: pronotum one-third shorter 
than breadth, anterior lateral margins slightly incrassate, straight, 
anteriorly very slightly rounded, anterior margin slightly somewhat 
sinuate in the middle, basal margin somewhat straight (Sidl), Long, 
29 ; broad, 15 mill. 

Beported from Malacca. 

363. SiPHNUS niLATAiUB, Walker. 

OiphnuM dilotahUt Walker, Oat. Hot., iii, p, 467 (1868). 

Tawny, elongate-oval : head finely and transversely striated : ros- 
trum extending nearly to the inierme^te ooxe ; tip black : pronotum 
and scutellum thinly and roughly punctured: pronotum with a Tery 
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alight tranavene ridge near the iore-border and with a blank mavginal 
line extending on each aide from the fore-borderi to the bind angle 
which ia ronnded and prominent : aontellam darker than the pronotnnif 
triangular, acute, abruptly attenuated and slightly furrowed near ita 
tip : pectus testaceous ; sternal ridge lanceolate, extending to the first 
oox«D, its posterior extremity conrave, contiguous to the broad, rounds 
ventral spine, abdomen blackish: beneath pioeous, very thickly and finely 
punctured, its middle part longitudinally and very minutely striated ; 
hind angles of the apical segment elongated, acute, not extending so far 
as the appendages, which arc acute : legs piceous ; femora tawny at the 
base : hemelytra piceous, thickly and minutely punctured : wings black 
{Walkifr), Long, 38 J mill. 

Reported from Siam. 

Genus Htpencha, Am. and Serv. 

Hist. Nat. Ina. Uem.. p. 16G (1813): Ht&l, En. Uem, i, p. 68 (1870). 

Hoad rather pointed : autennaa a little longer than in the genus 
Tmaratoma^ with the joints proportiomitoly more slender and not short, 
stout and incraHsato : rostrum not reaching the insertion of the inter- 
mediate foot : pronotum transverse, the posterior angles prominent, 
though leather rounded ; the posterior margin slightly rounded and siau- 
atod, not extending over the base of the scutellnm: sternal ridge ex- 
tended in a point which becomes lower at the insertion of the inter- 
mediate feet and advances in the form of a recurved hook, compressed 
and ubtuBO, beyond the first pair of feet : scutellum not reaching the 
middle of the abdomen, its tip canaliculate or spoon-shaped : abdomen 
oval, not or only very slightly enlarged on each side : feet as in Tmata* 
toma but tbe internal or posterior spine at the end of the intermediate 
and last femora is notably more robust than the external or anterior 
spine : there are apparently no spines at the tip of the first femora ; 
the other characters as in Tessaratoma {Am. and Serv), 

364. Htpencha luctuosa, St&l. 

Eypeneha luctuoea, StM, Trans. Ent. Soo., (8 b.) i, p. 596 (1868) ; St51, Bn. Hem. 
i. p. 69 (1870). 

Teaaaratoma luetuoaut Walker, Oat. Het., iii, p. 468 (1868). 

(f . Obovate, anbroneous black ; above sparingly, distinctly, on 
hemelytra more finely, pnnctulate; beneath, densely and finely rugu- 
losely punctured : apical joint of antennie (except the base), head be- 
neath and meso- and meta-stethium yellow-testaoeous : lateral angles of 
pronotum hardly prominent. Allied to H, ujncali$t St. Faig., but 
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narrower, lateral angles of pronotnm roonded, liardlj prominent out- 
wards and in no sense forwards : margms of abdomen immaculate : last 
femora beneath near the apex armed with two spines Long, 28 ; 

broad, 15 mill. 

Reported from Burma. 

865. Htpxmoha apigalib, St. Fargeau A Serrille. 

T«8»aratoma t^p%eal%8, Bt. Farg. and Benr., Eno. MAtb. z, p., 591 : Barm., Handb. 
Bnt., ii (i), p. 861 (1886) : VolL, Faune Ent. I'Arcb. Ind. Ne^rl., iii, p. 86 (1868) ; 
Walker, Oat. Het., iti, p. 462 (1868). 

Yac.^Hypeneha reriki, EUenr., Nat. Tijdiohr. Ned. Ind., zzziv, p. 160, f. 80 
(1868) : Walker, 1. o., p. 462 (1868). 

flbMoratoma p»eea, Dallas, List Ilem., i, p. 841 (1861). 

Syp§twha aptcalts, Am. A Berv., Hist. Nat. Ins. H6m., p. 166 (1848) ; Btal, En. 
Hem., i, p. 68 (1870). 

9 . Deep pitchy brown, shining : last joint of antenns ferruginous, 
black at the base : membrane bronzed : sides of pronotnm dilated, 
rounded, its posterior margin very little advanced over the scutellum, of 
which the apex is spathulate : sternal ridge elongate, rising at its an- 
terior part and extending beyond the base of the first pair of cox» : ab- 
domen a little denticulate on the margin, by reason of the posterior 
angles of the upper segments extending beyond those which follow: 
last segment with four, almost spiiiose, angles, the two interior formed 
by one emargination : all the femora with two spines beneath placed 
side by side a little before the apex, those of the first pair Tery short 
those of the last pair long, like the posterior spine of the middle pair 
(5fert;.). Long, 33-34 mill. 

Yar. 9 . Shining-black or piceons, with very numerous, small, 
brassy-green impressed punctures on the pronotnm and scntellum: 
hemelytra violaceous Vtlack, varied with purple and cesrulean : anterior 
angle of the pronotnm unideutate: abdomen attenuated hindwards, 
with the margin serrated, posterior teeth longer, curved and arcuate : 
the posterior angle of the scutellum fuscous-brunneons, with a foveola, 
containing in intumescence : antonne black, apex of the last joint 
ochraceons-brunneous : feet piceous : beneath fuscous-black ; sternum, 
ueok and face ochraceous (IT. reriki^ Elleiir.). Long, 28—29 mill. 

Reported from Java, Sumatra, Borneo. 

366. Hypemgha ofhthalmioa, St&l. 

Hyptneha ophthalmtea, Bttl, Traoi. Ent. Boo., (8 i. ) i, p. 696 (1863) ; Bn. Hem. 
\p. 69 (1870). 

2bMoratoma ophthalmtea^ Walker, Oat. Het., iii, p. 468 (1868). 

9 . Distinctly punctured, obscurely ferruginous, tinted subonpreoiis ; 
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benMAh with feet» apex of aoatellma and margiiial spots on abdosutli, 
sordid testaoeons-flayesoeiit : tibw abovo margined blaok: eyes large: 
lateral angles of pronotum somewhat prominent, anterior lateral margiiis 
somewhat straight : last femora beneath with two spines at the apex 
Long, 24 ; broad, 12 mill. 

Keported from Ligor, Malacca. 

Genus PTOoriATTB, Dallas. 

List Hem , i, p 838 ( 1861 ) Walker, Cat. Het., i, p. 469 (1868) ; Sill, En. Hem., i. 

p. 60 (1870). 

Head not broader than long, somewhat pointed in front, scarcely 
emarginate with the lateral margins plane : antennae 4- jointed, rather 
stout, basal joint not reaching the apex of the head, seoond joint longer 
than the third, fourth about equal to the second : rostrum 4- jointed, 
reaching the middle of the space between the anterior and intermediate 
OOX8B, second joint longest ; basal joint very thick, about as long as the 
fourth, fourth longer than the third : pronotum with the lateral angles 
produced into broad flat prooesses, or strong, pointed spines ; the pos- 
terior margin produced in a semicircle over the base of the sontellum : 
pectus with a very strong ridge, attached to the metastethium, where it 
is somewhat pentagonal, deeply emarginate posteriorly for the reception 
of the ventral spine, produced anteriorly in a long free spine, reaching 
far forwards and considerably depressed at its apex ; mesostethium with 
a distinct canal in which the apex of the rostrum reposes : Bontollam 
somewhat obtuse at the apex, distinctly channelled : abdomen oblong, 
nearly as broad at the apex as at the base, projecting far beyond the 
hemelytra on each side, with the posterior angles of the apical segment 
produced ; Vnlvar plates very broad ; basal plates received in a semicir- 
cular emorgination in the middle of the apical sigment of the abdomen ; 
lateral plates transverse, with their apices aente and with a strong tooth 
in the middle of their posterior margins ; median plates united, forming 
a single, somewhat quadrate piece, widened behind, with^wo strong 
spines on its posterior margin and its lateral angles rather acute ; there 
are thus eight teeth in the space between the posterior angles of the 
abdomen: legs moderate; femora unarmed; tarsi 3- jointed (DoHos). 

3C7. Ptooplatts aoutus, Dallas. 

F^goflatyi oeu^ Dallas, List Hem., i, p. 840 (1861) ; Walker, Oat. Het., Ill, p. 
460 (1668) } StU, Bn. Hem., i, p. 69 (1870). 

PypojkoCya roMtM, Toll., Fann. Bnt. rArch. Ind. N^er., iii, p. 24, note, (1869). 

9 • Above pale brown, thickly and rather strongly punctured : pre- 
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notnm with a long, stout, acute spine on each side : margins of abdomen 
with a brassy-green spot on each segment : body beneath and legs some- 
what fulvous; sternal ridge bright fulvous; antenne pitchy brown 
(JDaZZof). Long, 17} ; breadth of shoulders, 16} mill. 

Above rosy, except the base of the head and the anterior inclined 
part of the pronotum which like the body beneath are Inteous : posterior 
part of pronotum punctured black ; lateral horns rather long, turning a 
little forwards, rounded at the apex, (P. roieus, Voll.). Long, 18 mill. 

Reported from Malacca, Burma. 

368. Ptooplatts minax, Vollenhoven. 

PygoplatyB minaw, Voll., Fanne Ent. I'Aroh. Ind. Neerl., iii, p. 28, t. 8, f. 8 
(1868). 

$. Above obscurely fulvous, beneath, luteous-ochraceous : head 
reddish ochraoeous ; eyes glaucous, ocelli yellow placed on small, black, 
cuneiform spots : antenne of a deeper red, pronotum very broad; lateral 
angles in the form of horns, rather broad at the base, recurved, diminish- 
ing in size towards the tip which is obliquely truncated, their colour 
is of a deeper red than the disc, marked with small black impressed 
punctures, the rest of the pronotum is indistinctly punctured, except the 
transverse part near the anterior margin, posterior margin yellowish : 
scutellum lightly sprinkled with impressed dots, apex channelled : oorium 
yery finely punctured, disc paler ; membrane hyaline, colourless : the 
portion of the abdomen extending beyond the hemely tra is broad, slightly 
purplish red ; the angles of the segments are denticulate and touch almost 
a submarginal black band : feet and tibio) with a reddish tinge (Voll.). 
Long, 19 mill. 

Reported from Borneo : Indian Museuni has a specimen from Johore. 
Possibly P. ralandii, Voll. (1. c.), is only a variety. 

Genus Amissub, Stai. 

Trani. But. Boo., (8 ■ ) i, p. 695 (1808) : Bn. Uem. i, p. 70 (1870). 

Body, large, oval : head subelongate ; juga very long, contiguous be- 
fore the tyluB ; buoculm much elevated : ocelli remote from the eyes : 
antennee 4-iointed : posterior margin of pronotum roundly produced in 
the middle above the base of the souiellnm, which is itself produced at 
the apex : apical margin of oorium straight, apical angle rounded ; 
membrane furnished at the base with many areolas, emitting longitudinal 
veins: mesostethium elevated, anteriorly somewhat produced and cleft j 
metastethium slightly elevated, posteriorly very broadly sinuate : se- 
cond ventral segment slightly elevated and produced at the base in the 
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middle : feat eomewliat abort, femora armed with two apmes beadatb at 
the apex : last pair of tibin about equal in length to the femora : 
jointe of tarsi equally long: allied to Bypeneha, Am. A Ser7. bat 
struoture of head and of sterna different (SfdZ^. 

369. AlilbSUS ATLAS, St&l. 

AmugUB ailaa, Sttl, Trans. Ent Boo , (3 s.) i, p 69G (1868); Walker, Oat. Het., 
iii, p. 466 (1868) ; StM, £n. Hem , i, p. 70 (1870). 

V> FuBoous-castaueouR : nant>w limbuB and posterior pert of 
pronotum, apex of soutellum, homelytra, coxfo, trochanters and margin 
of abdomen, weakly castoneous : antenna?, veina of hemelytra and the 
tarsi Bub-oaRtaneouB-yellow : apical angles of abdominal segments, 
black: pronotum robustly cornuted: head with the sides subparallel, 
and slightly sinuate in the middle, Bubtrunoste at the apex, more than 
twice longer than tho breadth: second joint of antennae somewhat 
longer than the third, but shorter than the apical : pronotum remotely 
distinctly punctured, posteriorly somewhat smoother, lateral angles 
obliquely produced forwards in long, depressed, slightly arcuate horns ; 
auterior lateral margins creuulated : scutellum remotely, distinctly, 
punctured, smooth at the apex : homelytra densely punctured, yeius 
smooth : beneath densely alutaceous (Sfdl). Long, 41 , broad, 19 mill. 

Reported from Singapore, Teuassonm. 

Div EiJbiniNARiA (p. 52). 

Genus Eurtheneb, Laporte. 

Ebb. Hem. p 64 ( 1832) , Am. & Serr., HiBt Nat Ins H4m , p 167 (1848) | 
Balias, List Hem., i, p. 842 (1850) ; Walker, Oat Het., ui, p. 467 (1868) : StU, Hem. 
▲fno , i, p 226 (1864) , En. Hem , i, p 71, 230 (1870). 

Head almost squarely truncate at the tip : antenne? rather long ; 
pronotum transverse, lateral margins defined, poHtorior angles prominent 
but rounded, posterior margin not extending itself over the soutellum : 
sternal ridge not prolonged beyond the intermediate pair of feet and 
consisting only of a kind of plate placed between those and the last pair, 
straightly truncate posteriorly, and rounded anteriorly, narrower in the 
<f : soutellum not reaching the middle of the abdomen, its tip ending in 
a small, almost square and spoon-shaped, prolongation ; four ynlvar pieces 
in 9, square at their tip ; aual plate, in d, not near so broad as in 
Tettnratoma: feet very robust, first pair rather small, intermediate 
longer ; posterior femora much longer and stouter than tho intermediate, 
especially in the dt, with a strong hook-like spine at the hue ; all iha 
femora with two woak spines towards their tips, those of the first pair hard* 
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ly visiblo : poiterior tibie, in d*, strong, curved inside at their base ; tarsi 
strong and large, second joint almost as large as the third (Am,^ Sere,). 

0. First pair of femora beneath near the apex nnarmed or famished 
on both sides with a small spinnle : intermediate femora beneath, near the 
apex, with a moderate or small distinct spine : mesostethial ridge 
or wrinkle depressed, often broadly and distinctly furrowed, posteriorly 
broader, convex and more elevated : metastethinm anteriorly narrowed, 
not however compressed, touching the elevated base of the mesostethial 
ridge, posteriorly not or but veiy slightly indexed : second ventral seg- 
ment *more or less elevated in the middle, usually touching the base hf 
the metastethinm. 

h. Feet obscurely pioeous or piceous-blaok : wings usually obscurely 
fuscous and slightly tinged violaceous. ^ 

c. Tarsi and feet concolorous ; spiracula cinctured flavescent. B, 
rohuatus, St. Farg , and acutellaria, Herr. SchafE. 

ce. Tarsi pale castaneous or yellow-oastaneous ; wings somewhat 
violaceous-fuscous. 

B, heroulea^ St&l; B. cupreua^ Westwood, B, ourytus^ Dist. 

hh. Feet, a great part of the first joint of the antennas and the apex 
of the soutellum, weakly castaneous: last pair of femora sometimes 
fuscous-oastaneous. 

B polyphemuBf St&l. 

oa. Fourth joint of the antennas, yellow-testaceous at the base : 
wings and dorsum of the abdomen black- violaceous : first pair of femora 
beneath near the apex, with a somewhat robust spine on the anterior 
side, with a very minute spinule or unarmed, on the posterior side : mid- 
dle femora near the apex with a rather large spine on both sides: 
metastethinm anteriorly and posteiiorly gradually oompressly narrowed: 
second ventral segment not elevated in the middle, not higher than the 
first segment: apical angles of the abdominal segments not so pro- 
minnloi^p as in the preceding. 

B, aavua, St&l. 

370. Eustbenus bobustus, St. Fargeau & Serville. 

Tistaroeoma rolnuta, St. Forg. ft Sorv., Eno. H^th. x, p. 691 (1826). 

OfMPiiMnf rotttftiM, Blanchard, Hist. 1 m. p. 142 (1840). 

EuHhanM alaphoit Dohrn, Stettin Ent Zeit., xxiv, p. 861 (1868) ; Walker, Oat. 
Het., Ui, p. 468 (1868). 

Euahmta* robuafiM, Am. ft Serv., Hiit. Nat. lui Hem., p. 167 (1848) : Dallar, 
List Hem., i, p. 848 (1861): Walker, Gat Het, 1. o. p. 468 (1868) Yollenhoven, 
Faime Eat. I'Arah. Indo-N&er., iii, p. 27 (1868) . St&l, En. Hem., i, p. 71, 280 (1870) : 
Distant, A. M. N. H., (6 i.) hi, p 46 (1879). 

g. Body broad, blaukish-brown ; antenum black : pronotam and 
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■oatell&m ooveTed with traasTme wrinklei which fififc H « IccthifT 
appemnoe : apes of soatellam aad hemeljtra brown-ferrai^oiiB : sidM 
of pronotam a little dilated, lateral margina dilated, rounded : abdcam 
dentate on the margins ; anus emarginate : all the femora beneath with 
two spines, side by side, before the apex ; posterior femora long, very 
stout, haviug a large, strong and very pointed spine towards their base ; 
tibisB very arcuate, especially at the base (Sere.)* plate in the 

d is short and almost straightly truncate at the tip : in the 9 » the an^ 
plate is biiobed, and also the pronotum is more deeply wrinkled, and tbs 
▼6nti*al grooves are neithei so lung nor so deep. 

Proiiolum distinctly broader than the base of the hemelytra, anterior 
lateral margins somewhat dilated, distinctly rounded behind the middle, 
lateral asiglca distinctly prominent, obtuse: apical part of soatellttSh 
produced behind the freua, somewliat broadish, subqnadrate, obtusely 
rounded at the apex, flaveseent-casiaueous mcsostothial wrinkle or 
ridge posteiiorly couvexly elevated : the metastethium not pallescent, 
at least in $ , narrowed somewhat forwards before the middle, behind 
the middle, first narrowed somewhat hiudwaids, then furnished with 
pamllol sides, truncated at the base, broader at the base than at the 
apex : second ventral segmout elevated in the middle and touching the 
metastethium : venter marked obliquely behind the spiracula with a 
small yellow-caslatieous spot: lost tibice in cT, carved, in 9 » straight, 
narrowly fun’ovved beneath from the base, hardly beyond the middle : 
last tarsi with the first joint at tlio apex and second at the base yellow- 
oastaueouB : wings obseurcly flubviolaoeous-tascouB : dorsum of abdomou 
opaque (S/dZ). Long, 3G-4(j mill. 

Koported from Java, India, Sibaagar (Assam). 

371. Eu6ini]frcs scotbIiLABIS, llerrich Schaffer. 

Tstaeratoma seutellarig, Herr. Schdff , Wanz. Ins. iv, p 61, t. 133, f. 410 (1889) : 
Walker, Oat. Uet., iii, p. 4C3 (18GH). 

SuHthenei minor, Voll , Faan. Knt. I’Aroti ludo Nm*r., iii, p 29 (1868). 

£ugthenea acutollarM, Bt&l, En. Horn., i, p. 71, 231 (1870) ; Distant, A. M. K. H. 
(6 s.) ui, p 43 (1870). 

Dark oastaneons-brown ; liead, scutollum, abdomen, antennos and feet 
darker, apex of the fourth joint of the antenneo ferruginous : above spaN 
ingly pauctured : pronotum and soutellnm transversely rngose ; apex of 
Boutellum narrow, produced : last femora incrassate, having near the 
base inwards, a very long , somewhat curved tooth and before the apex 
two teeth : last tibiflp stout, arcuate {Herr. Behdff), d*, beneath usually 
of a very obscure brown with a violet tinge, and the 9 of a bi*owii-red« 
St91 remarks thal this species differs from E, rohustut, Serv., in ite smaller 
9 
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rize, pronotum not bo broad, anterior lateral marginB somewliat etraighti 
or very slightly rounded, apex of soatellum narrower, longer, behind 
the middle, gradually narrowed, angulated at the apex, mesoBtethial 
ridge posteriorly bruader and more tumid, metastethium pallescent, 
apparently shorter and broader, abdomen especially behind the middle 
narrower, posterior angles of sixth segment more acute and produced to 
a greater distance, anal lobes longer and narrower, last pair of feet a 
little shorter, last pair of femora not reaching sixth ventral segment, 
first joint of last tarsi shorter, its apex, also base of second joint oonoo- 
lorous, which, however, varies much : wings paler, palely sub-fuscous 
ochraceouB ; dorsum of abdomen subviolaceous-shining. Long, 25-27 
mill. 

Reported from Java, Sumatra, India, Khasiya Hills (Assam, mihi). 

372. Eusthbnes ui:iici;leb, St&l. 

Etutheneit Herciiles, Ht&l, En. Hem. i, p. 23] (1870). 

Above rufeaent pioeous ; beneath piceouFi-flavoscent ; a narrow 
median band on the venter, fuscous, spiracula with a pale cincture ; 
Bcutollum and foot fuscous-picoous, last pair of feet more obscure ; tarsi 
flavoBCont-oastaueous : dorsum of abdomen obscurely somewhat ferru- 
ginous, obsolotely punctulato : connoxivum sub violaceous-black, basal 
spot on segmoiits yollow-castanoous : apex of scutollum castaneous. 

d*. Anal segment amplified hind wards, broadly somewhat trun- 
cated at tlie apex, somowhut sinnaled in the middle, posterior angles 
rounded at the extremity of the apex : apical angles of the sixth seg- 
ment of the abdomen not so produced, obtuse at the apex itself: 
metastethium equally narrowed forwards and hind wards from the mid- 
dle, equally broad at the base and apex, posteriori} slightly indexed : 
second ventral segment not elevated in the middle, not touching the 
metastethium, punctuation as in the other speices of the genus ; stature 
and form of prouotum like E. robustusf Serv. ; differs in having the 
pronotum not broader than the hemolytra, the mesostethial ridge poste- 
riorly very slightly elevated aud furrowed almost to the base, the colour 
of metastethium, of the lower side of the body and tarsi ; also the first 
joint of the last pair of tarsi longer: last tibice in cT, stout, hardly 
curved towards the base, beneath narrowly convex, almost third basd 
part broadly deprossod, gradually narrowed (Stdl), Long, 39 ; breadth 
at base of hem. 20 mill. 

Reported from Silhat, Noga Hills (Assam). 
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878. Busthihis ivrttus, Distant. 

EustheiMt eurytiut Diflt., Trans. Bnt. Soo., p. 868 (1887). 

Allied to E. herculeSf St&l, but smaller, the pronotum much less 
rounded at the antero-lateral marf<ins, and the lateral angles OTen less 
produced than in that species : antennrp entirely black, except the apical 
joint which is very narrowly ochraceouH at the apex : tarsi bright oohra- 
ceous (Dist ) . Long, 3G ; exp. angl. pron. 16 mill. 

Reported from India. 

374. ■Rnsinr.KEs cnpREUS, Westwood. 

TikMiatoma ruptra, WoBtwood, Hope, Cat. Uem., i p. 27 (1887). 

Bnhihenv8 rupreuht DalluH, Li«t Iletn., i. p. 342 (1861) ; Walker, Oat. Het., 1, 
p. m (18G&J . Btal, En. Hvm , 1, p 71,231 (1870) j Diatant, A. M. N. H., (6 b.) ill« 
p. 45 (1879). 

CastaneouR, coppery or brassy, more or loss shining; soutellnu 
black : antonno' as long as half the body, first joint very minute, 2-3 joints 
equal, fourth longer, extreme tip rufoscont ; posvorior femora ( d* ) long 
and much thiekonod, fnruiphed with a long spine before the middle and 
with tooth towards llie ajicx • pronotum and scutellum Tiioro or less deeply 
transversely furrowed: anal apparatus in cf, formed of two lobes; in 9 > 
qnodnlohalo (Westir ) Long, 27 mill. 

Reported from Nopal, Assam, Sikkim (mihi). N. India, Ponang* 
Siam 

Stl.1 notes (En. Hem. i, p. 231) thnl in rollections two species are 
confused, one (long, 24 ; breadth of hem 12 millims) known by its 
smaller size, a little more shining, anterior part of pronotum »and the 
henielytra at base olivaceous, somewhat lenesoent, an tennes shorter, 
anterior lateral margins of tbo ])ronotam not roflexod, dorsum of ab- 
domen with a large shining brass) -green disc. Tlio other species 18 
loi’ger (long, 29 — Sri , breadth of hem. 14 J — 17J millims), less shining, 
pronotum anteriorly more obscure, but scarcely olivaceous or lenesoent, 
antennea longer, extreme part of tlio anterior lateral margins of the 
pronotum very narrowly rellexcd, dorsum of abdomen without a brassy- 
green disc. The longer of these species is E. nipreus, Westw., and tba 
other is E* thespus, Stgl. 

375. EusrnENfis tuebeds, StSl. 

EiuthineB thtmautf BtSl, En IJom., i, p 231 (1870). 

Chai'actei's as noted above uiidei E CHpmutf Westw. 
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896. EvBTHENBS POLYPBICMnB, Stil. 

*r Euifm^ polyphemut, StU, Tnuu. E&t. Soo., (S ■.) i, p. SOB (1808) } Bn. Hen., I 
p. 72, 282 (1870) : Walker, Ot^. Hot., iii, p. 468 (1868). 

(7,9. Above more or lens obscurely CBnescent-castaneons ; beneath 
with feet, npox of scutellam, a g;reat part of the first joint of the antennn 
and small dorsal marginal spots on the abdomen, yellow-castaneons : 
lost pair of fuTnoi*a somowhat fuscoas-castaneouB. In the 9 , the me- 
tastothium is posterioily mnch broader than in the in which the 
form of the metastothinm is very like that of E. hercules, RtSl, and also 
the form of the second ventral and anal segments, but differs in having 
the mesostethial ridge more elevated and there without a furrow, the 
last pair of tibioe not so stout, and the lower fiattened part longer, reach- 
ing the middle of the tibiie. The last tibioo, in the i , are very slightly 
curved. Differs from E rohustuSf Sorv., in having the anterior lateral 
margins of the pronotum, not, unless posterioily, slightly rounded, 
lateral angles somewhat more prominulous, the very laige spine on Inst 
pair of femora and the last pair of tibiee more curved: the last tibia), in 
d, are very slightly curved Long, 33 ; broad, 17 mill. 

liepoited from the Doklian, N. India. 

377. Eusthlnes bxvub, St§l. 

ISmlhmfs «ajua*, StM, Trans Ent Sne , (8 b ) i, p. 697 (1863) ; Walker, Cat Het., 
ih, p. 468 (1808) , Stkl, En Uim , i, p 72, 232 (1870) 

d*, 9. OlivacoouR-hlack, slightly turning into ferruginous: be- 
neath with the base of the ajiical joint of the antonnro and the apex of 
the Rcutellnra, yellow tesltioeous, hero and there purpurascent and 
Biiescout. Smaller than E, robust us^ Serv., and longer than E. rupreus, 
Wostw , differs iii having the antennoe a little stouter, also in the colour 
of ilie apical joint of the antennas and of the apex of the scntollum, es- 
pecially, iu having the elevated part of the metastothinm narrower pos- 
teriorly, and the large spine of the last pair of femora in the d* placed 
nearer to the base *, the other spines on the last femora ere fewer and 
■mailer than in E, rohustua : apical angles of sixth abdominal segment, in 
dT, somewhat straight, hardly acute: anal segment in d* posteriorly; 
broadly and obtusely sinnated, posterior angles obtusely rounded {Stdl.) 
Long, 27-80 ’, broad, 18 mill. 

Reported from K. China: Dekhan, Sikkim (mihi). 

878. Etjsthevib aktebnatub, Distant. 

Xob^Hmim ■nemnoNM, Distant, Tram. Ent. Boo., p. 867 (1887). 

Head, pronotnm and oorinm purplish brown, legs oohraeeons; 
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■cateUnm Toy dtrk oliTMeoni witli the *pex otitenmif ; membm* 
shiniog bruaj brown : bnaal and apical jointi of the antenos oob]Meoiii» 
the last with the apex blackish, 2 — 3 joints blackish, base of second 
joint rerj narrowly ochraoeons : apical joint somewhat longest, 2 Tsry 
slightly longer than 3 : body beneath brownish-oehraoeons, or, in some, 

. oastaneons : legs oastaneons, tarsi very slightly pale : pronotnm finely, 
transversely striate ; scutellam more coarsely stnate ; oorinm thickly 
and finely punctate : posterior femora with a long spine and a donble 
row of short spines on apical half of the under surface, of which the two 
last are the longest. The elongate form of the body and the oolonr of 
the entennoo distingnish this species which is variable: connezivnm 
generally purplish brown, with a more or loss distinct oohraoeous spot 
at the base of the segments {Bist ) Long, 35-3G ; exp. angl. pron., 
12 mill. 

Reported from Khasiya Hills (Assam) ; Nepal. 

Qenna Edrostub, Dallas. 

List Horn , i, p 342 (1851) ; Walker, Cat. Hot., iii, p. 4G8 (1868) : StU, Hem* 
Afric , i, p. 223 (1864) ; Hu. Horn., i, p. 72 (1876). 

Head longer than broad, narrowed in front, with the apex slightly 
emarginaie : aiiturmoo 4- jointed, second joint longer than the third, 
fourth abont equal to the second : rostrum 4- jointed, scarcely reach- 
ing the middle of the mesoBtetliium, second joint longest, 3-4 nearly 
equal, shortei than the first ; pronotnm with the lateral angles unarmed , 
posterior margin not produced : scntelluTn, short, not reaching the middle 
of the abdomen ; the apex small and rounded, somewhat spoon-shaped : 
abdomen unarmed ut the base : sternum without a ridge : legs stout ; 
the four anterior funiora with two spines beuenib close to the apex, last 
pair muoh incrassatod ( cf), with a very long acute spine near the base, 
two shorter ones near the apex, and a double row of minute spines, or 
acute tubercles, running along the under surface (Dallas), 

379. Eurostus talidub, Dallas. 

Hureshis vaUdiM, Dallas, List H«m. i, p 843, t. 11, f. 2 (1861) j Walker, Oat 
Het. iii, p. 468 (1868) : BtM, £n. Hero, i, p. 72 (1870). 

d. Elongate-ovate, deep chestnut, punctured : head finely rugose ; 
pronotum minutely punctured, faintly transversely rugose, with the an- 
terior and lateral margins, black : scntellnm coarsely rugose, with the 
disc finely, the margias coarsely, punctured ; with the lateral margia a 
aud the tip blackish : oorium rather paler than the rest of the saribee, 
very tiuoklj and minutely punctured : membrane brownish, samitmaa* 
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parent: mai^ns of abdomen black: the abdomen beneath, tmooib and 
shining, impnnctate, tinted with Tiolet; stigmata yellowish: peotns 
▼iolet*blaok, strongly wrinkled ; prostetbinm oastaneons with a Tiolet* 
block, wrinkled patch ; sternum pale : legs pitoby castaneons, slightly 
shining, with numerous minute tubercles ; tarsi paler : rostrum castane* 
ous, with the tip black : antonneo black ; apical joint bright orange, with 
the base black (Valias). Long, 30-Bl mill. 

Reported from China, India (?). 


380. Eurostus grorsipes, Dallas. 

SurttaiuM Dallas, List Hem., i, ji 343 (1861) • Walker, Cst. Hot., iii, p. 

468 (1868) ■ Bttl, Bn. Hem., i, p. 72 (1870) Distant, A. M. N. H (B s.) iii, p. 45 
(1879). 

Hoad, pronotum and Hcutellum opaque, pitchy, with a greenish 
tinge : pronotum faintly wrinkled transversely, with a leathery appear- 
ance ; lateral margins narrowly edged with brown : scutellum coarsely 
wrinkled, with the whole surface also finely wrinkled and sparingly 
punctured , the apex much hollowed, impunctate, dull orange : coria- 
ceous portion of the hemelytra deep pilchy brown, opaque; membrane, 
pale brown, opequo : margins of the abdomen of the same colour as the 
pronotum with a dull orauge band at the Imse of each segment ; ab- 
domen beneath dull violet, opaque, with the lateral margins and the 
obtuse median ridge, pale fulvous brown : pectus dull violet, wrinkled, 
with the margins and the sternum brown : legs pale ftilvous brown ; 
posterior femora very stout : rostrum brown : antennro with the basal 
joint brown, second black, extreme tip of fourth joint slightly ferruginous 
(Dallas). Long, 35-36 mill. 

Reported from Assam, Sikkim (mihi). 


Genus Mattiphus, Am. & Sorv. 

Hilt. Nat. Ins. Hrm., p. 168 (18Ip3) * Dallai, List Hem., i, p. 344 (1851) ; 
Walker, Oat. Hot., iii, p. 468 (1808) . Ht%1, Horn. Afrir. i, p 225 (1864) ; En. Hem., 
i, p. 72 (1870). 

Pronotum dilated laterally, transversely quadrate, anterior angles 
long, rather pointed, anterior margins slightly roundly emarginate : 
sternum with a rather narrow ridge, very distinct, situate between the 
intermediate and lost pair of feet : abdomen not or scarcely extending 
beyond tbe hemelytra on each side : the other characters as in Pycanum 
(Aw. ^ Serv.), 
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MltTIPHUS LATICOLLIB, Wefitwood, 

EuttIwMif UUcollMt Weiiw., Hope, Oat. Hem., p. 27 (1887). J^va. 

Matt^phu^ 9arreno*t Am. ft Serv., Hist. Nat. Ine. H^m., p. 168 (1648). India. 

MattiphMi lat%eoll%8t Dallas, List Hem , i, p. 844 (1851) ; Walker, Oat. Het , Ui, p. 
468 (1868) i Btil, Bn. Hem., i, p. 72 (1870). Malaoea. 

Oastaneous, shiuing: pronolum transverHe, qnaditkte : scatellam 
caBtaneous-black, extreme tip whitish : antonneo blackish, apices of joints » 
white : sides of abdomen, black, immacuiato : body beneath, with feet,, 
lutoous : abdomen sliinitig brassy, sides with a row of transverse black 
lines (IVesfw.). Long, 27 miliima 

Reported from Java, India, Malacca. 

381. Maiiiphus oblonuls, Dallas. 

Mattiphiib oblongn'i, Dallas, List Hem , i, p 341> ^1851) Wallcor, Cat. Hot. , Hi, p. 
468 (1868) Btil, Bn Uom , i, p 75 (1870) 

d*, $. Above brilliant brassy green, generally becoming doll 
pitchy bi-own alter death : pronotnm transverse, qnadmte, with the an- 
terior angles rather less than right angles, the anterior margin nearly 
straight, with a small median emargination for the reception of the 
head , the laiera.1 margins also nearly straight, the posterior margin 
gently rounded ; the surface of the pronotnm is faintly wrinkled trans- 
versely and minutely punctured ; scutellum transversely wrinkled, and 
rather thickly and finely pmictured • margins of the abdomen projecting 
beyond the humelytra on each side, especially at the apex ; the posterior 
angles of the apical segment very prominent, acute, making the apex of 
the abdomen apparently truncated, and giving an oblong form to the 
whole body ; body beneath golden yellow : legs pale fnlvoos brown ; 
antennee darker, with the tip of the third and base of the fourth joints 
yellow or orange; the remainder of the fourth joint black {Lallati). 
Long, d* 25 ; 9 , 27 mill. 

Reported from N. India. The Indian Musenm has speoimons from 
Assam. 

382. Mattiphus asbuginosub, Stil. 

Matttphm a>nig%notnia, StU, Trans. But Soo., (8 a ) i, p. 600 (1863) j Bn. Hem., i, 
p. 78 (1870) : Walker. Oat. Het., iii, p. 469 (1868). 

<7. Oval, above brassy-green, punotulate ; pronotnm transversely 
slightly mgose, behind the middle and the hemelytra inwards, taming 
into ferruginous : beneath with feet, the extremity of the apex of the 
sontellnm, apex of third and base of fourth joint of the antennss, alsb 
small marginal spots on the abdomen, testaceous-flayosoont : peotns SAd 



B. T« Atkinaon— on Bkjiiolioin. [No. 1, 

venter aliitiing golden parpliali : femora unarmed. Statnre of Pyeanum 
rubenty Fabr., nearest to M. refleauB^ Dallas, from tbe Philippines, dis- 
tinct in having the lateral margins of the pronoCnm straight from the 
apez beyond the middle, thence obtusely roundly angulate, anteiinse 
stouter, and marking otherwise (S^dl). Long, 21 ; broad, 11 mill. 

Reported from Ceylon. 

Genus Asiaucea, StSl. 

Bn. Hem., i, p. 78 (1870). 

Body oval : head somewhat short, equally long and broad between the 

f contiguous, rounded at the apez, lateral margins straight : 
ocelli scarcely twice as far from the eyes as from each other : rostrum 
reaching the intermediate cozm ; second joint of tho antenne longer 
than the third : sides of pronotum dilated : abdomen gradually slightly 
narrowed hindwards, apical angles of sogmonts acute, a little prominul- 
ons, angles of sixth segment altogether prominulons hindwards, in (f , 
acute: prostethium furrowed: mesostethium with a longitudinal fur- 
rowed ridge or wrinkle: metastethium elevated, anteriorly and pos- 
teriorly, narrowed, higher than the base of the mesostethiura : first 
ventral segment elevated in the middle in a tubercle, touching the base 
of the metastethium : feet moderate, femora benoath with two rows of 
very minute teeth, lost pair armed inwards near the apex with a largish 
spine : last tibim somewhat straight, as long as the femora. Near 
MattiphuBf Am. & Serv., difEers in having the head shorter, more ob- 
tuse, tho structure of the sterna, the angles of tho last abdominal seg- 
ment in d* acute, produced, and the first vontinl segment elevated in the 
middle {Sldl), 


883. Asiarcba kigbidorbib, StSl. 

MatUphuB nxffndorsu, Sttl, Trans. Ent. Soo., (8 s ) i, p 600 (1868). IValker, Cat 
Hot., hi, p. 469 (1808) 

ilciarcHa nxgndorsxBf BtM, Sn. Hem , i, p. 73 (1870). 

$ . Above black, obsoletely verging into ferruginous, beneath 
with antennos and feet tostacoous-flavesceut ; extreme margin of venter 
black, the fourth joint of antennas, black, flavesoent at the base, tbe 
third joint (except apez) infuscate: membrane greenish mneous. Allied 
to JC. oblotipiif, Dallas, but differs iu being larger, above black : pmnotnm 
more amplified forwards, lateral angles mora produced, smaller, part of 
anterior margin reflezed, posterior angles of sizth abdominal segment 
produced more aontely and a little farther. Head obtuse, about as long 
as.the intraocular breadth ; pronotum gradually dietinotly amplified for* 
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wardii lateral anglea dietinotly produoed forwards : posterior angles cd 
sixth abdominal segment acute (Sidl), Long, 29 ; broad, 15 mill 

Beported from India, Panjab. 

Genus Garpona, Dohm. 

Stottin, Ent. Zeifc., xxi^, p. 861 (1863) : SfcAl, Bn. Hem., I, p. 74 (1870). Includes 
Ttr^tue, StAl, Horn. Afrio., i, p. 826 (1864). 

Form of the pronotnm as in Dahantha dilafaia Am. & Serv., the, 
lateral margiiiH are produced in the form of an equilateral triangle with 
the apex on a level with the eyoK : form of the abdomen is vexy like 
that of Pyaoplafiis, Dallas, and entirely different from Dalcantha, Am. dk 
Sc'iw., moreover the motastethinm is unarmed, which distinguishes it 
from Pifgoplatyts ; likewise the abdomen is not prolonged in a thorn or 
spine ; the last femora are a little tliicker than tho others and the apex 
of each femur has two tooth : first joint of the antenuin not reaching 
beyond the level of the head (Dohrn), 

384. CarPONA ANGtlLATA, Siftl. 

Pifcanum amgulaiumt Stsl, Trans. Ent. Suo., (3 s.) i, p. 001 (1863) : Walker, Oat. 
Het., iii, p. 471 (1868). 

VtrinuK augulatuHt StAI, Berlin Ent. Zeit., p. 168 (1868). 

Pycanum ainaragdifn uiUt Wulkor, 1. o., p. 472 (1868). 

Carpona anguXata, Bt»1, En. Hem., i, p. 74 (1870). 

9 . SubmneouB-black, beneath fusoous-ferniginonB, tinted brassy* 
green : small marginal spuis on abdomen yollow-tesiaceons : sides of 
pronoium angulated, amplified, angles turned forwards, anterior margin 
of the lateral dilated part sinuate, lateral margins subparallel: femora 
beneath with two spines near the apex; last tibi» distinctly curved 
{Stdl). Long, 32; broad, IG j mill. 

Beported from Siam. 

385. Carpona funebta, Dohm. 

Carpona fwMsta, Dohm, Stettin Ent. Zeit., xxiv, p. 861 (1863) ; Walker, Oat. 
Hot., iii, p. 474 (1868) : StAl, En. Hem., i, p. 74 (1870^ 

Obscurely black-piceous, opaque, very finely and densely punctured : 
head strongly rngose, jnga somewhat exaronate, tylns shorter ; eyes and 
ocelli brownish, the latter of a lighter colour : first joint of the antennss 
extending somewhat beyond the bead, second joint about four times ae 
long as the first : lateral margins of head, margins of gular plates, and 
base of second joint of rostrum light brown-yellow : anterior margin of 
pronotnm is semilunately emaiginate, and ends on each side in a yellow 
10 
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protubtnuioe; faeroakotlie Bomewhat ezarciiate fore border eeparates 
from tbe lateral borders in a rather equilateral produced triangle which 
approaobea the other side of the lateral margins in a rounded pointed 
angle of about 75° : humeral angles rounded and with the posterior half 
of tlie pronotnm and the strongly rugose scntellnm shining, the anterior 
half of the pronotnm and the oorinm are dull : membrane dark brown 
with a metallic lustre : beneath dull pioeons-brown, the margins of each 
part of the peotns, two spots in the middle of the mesostethinm, the 
margin of the oorinm and a spot on the base of the margin of each ab- 
dominal segment light yellow brown: feet dark piooous-brown with 
pruiuinent beaded edges. Veiy like 0, angulaiat St&l, and hardly 
specifically di£orent ; it is however, distinguished by the pronotnm be- 
ing more opaque, dilated part more finely and more densely mgulose, 
venter finely and densely punctulato, apical angles of pronotnm ochra- 
oeons at the apex, prominulous in a tooth to the eyes, anterior margin of 
lateral dilated part of pronotnm straight, at anterior angles only not 
entirely gradually sinuate, juga less narrowed towards the apex, there 
more rounded outwards. Long, 34 mill. 

Beportod from Cambodia. 

386. Caupoka ahplioollis, St&l. 

Ppeanwm ampUcolUt StM, Trans. Ent. Boo., (8 s.) i, p. 600 (18G3) ; Walker, Gat. 
Eet., iU, p 470 (18G8). 

Oaipona ampUcoll\9f StAl, En. Ilem., i, p. 74 (1870). 

$ . Black, minutely rugulose, punctulato, beneath turning into ferru- 
ginous ; pronotnm transverse, lateral angles produced forwards, stature 
^most that of M, ohlonguSf Dallas, prouotum proportionately broader, 
more dilated forwards and the lateral angles more produced : 2 and 4 
joints of antenna of equal length, third somewhat longer : pronotum 
gradually somewhat amplified from the base forwards, then abruptly 
forming on both sides an angle somewhat produced forwards : scutellum 
more distinctly punctured than the pronotum : beneath very densely, 
finely rngulosely punctulate : femora beneath noar the apex armed with 
two spines, the interior spine on the last femora robust : last tibie slight- 
ly curved behind the middle (S^AZ)* Long, 32 ; broad, 18 mill. 

Reported from N. India. 

387. Cabpona autoti, Yollenhoven. 

Pgeanum aimgofit Yoll., Tijdioh. voor Ent.,(8 i ) i, p. 219, t. ii, f . 7 (1866) ; Faune 
Snt. I'Arob. Indo. NAor, iii, p. 84, t. 3, f. 8 (1868): Walker, Gat. Het., iii, p. 471(1868). 

O^fpona amyofit Bill, En. Hein, i, p. 74 (1870). 

Of a deep cherry-brown, a little lighter beneath : antemus black, tip 
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jellow : ej6B light brown, ooolli yellow : pronotnm dilated, diio finely 
traneversely ragose and irregularly punotnred : eontelliun die&otly rngos^ 
its apex lighter ; hemelytra vety finely punotnlate, the margin obeonre 
near the base : membrane transparent brown : rostmm, marks on the 
peotns, the oozsd, and the reflezed margin of the hemelytra, yellowish : 
some small triangular white patches on the lateral margins of the 
abdominal segments; the sixth segment is aouminate in both sexes, the 4-6 
segments a little dilated in the $ : feet stout, with long spines on the 
femora (Volh), Scarcely differs from the preceding, compared with 
YollenboTen’s figure it differs in having the angles of the dilated part of 
the pronotum produced much more forwards than in 0, angulata, StU. 
Long, 32 ; biH)ad, 19 mill. 

Beported from India (P), Sumatra (P). 

Genus Ptcanum, Am. A Serv. 

Hist. Nat. Ins. Him., p. 171 (1843) • Dallas, List Hem , i, p. 345 (1681) : Walker, 
Cat Hot , iii, p. 470 (1868) . St41, Hem. Afrio., i, p. 226 (1864) : En. Hem., i, p. 78 
(1864). 

Hoad rather pointed, anterior margin slightly emarginate ; antennas 
long, joints rather robust, the first scarcely extending beyond the an- 
terior margin of the head, the rest almost canaliculate, the second a 
little larger then the third which is as long as the fourth : rostrum 
reaching the middle of the space lying between the insertion of the 
first and that of thu second pair of feet : pronotum semil unate, rather 
rogulatly rounded iu front, posteiior border almost straight and not pro- 
duced over the scutollum, lateral margins flat and a little reflezed : no 
sternal ridge : scutollum rather broad at the base, but short, not reach- 
ing the middle of the abdomen ; its apoz very small, extended a little in 
form of a long square and its tip spoon-shaped ; abdomen oval, margins 
flattened and almost folioceous, extending on each side a little beyond 
the hemelytra: venter tumid: base not elevated : feet moderate ; femora 
beneath with two more or less prominent spines at the apex {Am, ^ 
Serv,), 

388. Ptcanum uudexs, Fabricius. 

Omee rubsnt, Fabr., Ent. Syet., iv, p. 107 (1794) Stoll, PonalNi, p. 21, t. 4^ 
f. 25, 29 (1788). 

Cwnem amethyatinus, Weber, Ohs. Ent., p 115 (1801). 

Edeaaa amethyafenuf Fabr , Syet. Rhyng , p. 160 (1603). 

Sdeaaa rubene, Fabr , Syst. Rhyng , p. 151 (1603). 

Taaaaratotna altamata, St Farg. A Serv , Eno. z, p. 691 (1626). 

AwpongopuaavMthyatxnuaf Barm , Handb Ent , ii (i), p. 851 (1885) | Harr. Sekfifl., 
Wans. Ini., iv, p. 85, 1. 186, f. 417 (1839) ; Blanchard, Hist. Ini., p. 148 ( 1840 ). • 
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fifetmim tmBthydwumt Am. A Seir., Hiit. Nat. Im. H^m., p. 171 (1848) | 
DaUwi, LSi^ Ham. i, p. 846 (1861) ; Walker, Oat. Hot., iii, p. 470 (1866). 

Dinidor amethifirftnuii, Herr. BohltfF., Wana. Ins., rii. p. 76 (1844). 
jfyeamtm rubens, VollenlioTeri, Faune Ent. I'Aroh. Indo-N^er., iii, p. 88 (1868) ; 
BtM, Ham. Fabr. i. p. 40 (1868) ; En. Hem. i. p. 76 (1870); Distant, A. M. N. H., (6 
I.) iii, p. 46, 62 (1879). 

Antennm pilose, black, last joint a little mfesoent at the apex : 
head greei^h, shiniDg, blackish at the apex : pronotnm ruddy, anterior 
and lateral margins yiresoent: scutellum greenish, shining, with a 
fluvesoent spot on the apex : hemelytra ruddy, spotless : wings obscure ; 
abdomen reddish, last segment greenish and the margin spotted yellow : 
feet black (0. rubenSf Eabr.). Head with the margin a little reflexed; 
juga wrinkled at their base, brown-violaceous above: antenne black, 
briehy pilose ; apex of the last joint slightly brownish : eyes brown, ocelli 
lighter : pronotnm of a semicircular form, not dilated, red-brown, trans- 
versely rugose, especially posteriorly, its lateral margins reflexed : scntol- 
lum of the same colour, transversely rugose, apex yellowish : hemelytra 
ooncolorouB, very finely punctulate, interior and exterior margins trans- 
versely rugose : membrane nacreous brown : the portion of the abdomen 
extending beyond the hemelytra has alternate yellow and black bands : 
body beneath oohraoeous, mottled with light brown and a little violet : 
feet brownish, more obsenre above. Long, 12-16 mill. 

Var. a. Light yellowish brown above : borders of head and the an- 
tenne violet grey : venter a little more violet than the typo. Sumatra. 

b. Bather obscure brown violet : head and anterior margin of 
pronotnm with a dull green refiection : beneath mottled with light 
brown, violet and bronzy green : margin of abdomen with square alter- 
nate yellow and violet spots. Sumatra. 

e. Obscure brown violet : head, anterior margin of pronotnm and 
the scutellum of a dull green : below of a beautiful violet, with oohra- 
oeouB patches : feet black. Banoa, Biliton : a variety of P. anieth/ystinua 
Fabr. and found in Assam (mihi). . 

d. Blackish violet: posterior margin of pronotnm and posterior 
half of hemelytra, bronzed green : pectus brown violet ; venter very 
deep violet, spotless ; feet brown. Sumatra. 

• 6. Head, pronotnm and scutellum of a brilliant green : hemelytia 
•berry-red; entire body below golden green with brownish-yellow 
patches : margin of abdomen yellow with patches of an obscure brown : 
femora red : tibw deep brown. Malacca ( VolL), 

In Assam and Sikkim the represoutatives of this species are usually 
of an uniform oohraoeous colour above. 

Reported from the Bast. Arch., Assam, Sikkim (mihi). 
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889. ProiitvK pnnosini, 8tll. 

Tymwm pnHoswnt Btll, QDfven. E. Y.-A. FOrh.. p. 284 (1884) ; 1. q*| p. 6A 1. 1 «! 
f.8 (1866); l.o.,p. 646 (1870); Ba. Hem. l,p. 76 (1870): Walker, OeA. Hat. lii, |j. 
471 (1868). 

Pronotnm, soutellam and hemeljtra obsonrelj aanguineonB, Tiolaoes- 
oent : beneath violaoeouB, sangniueons : anterior part of head violaceooi 
green, rngnlosely punctured ; antennee black, fulvoRoent at j^e extreme 
apex, last joint much longer than the preceding : prouotum broadly 
truncate anteriorly, sinuate behind the head, sides oblique, somewhat 
straight, rugosely punctured, anteriorly and with two basal spots, metal« 
lie green: scutcllum rugosely punctured, green at the base on both sideSy 
luteous at the apex : hemolytra at the apex viresoent, rather finely punotu- 
late : membrane cupreous: pectus and abdomen on both sides varied green, 
its margin above and below luteous, spotted black : feet obscurely fuscous, 
casianeous , femora spinose at the apex. Long, 2G ; broad, 14 mill. Be* 
portod from Penang. Hardly differs from P. ruhens^ and should belong to 
variety (d ) ; only a slight dissimilarity in the form of the pronotum and 
the length of the thiid joint of the antennes. 

390. PrOiNUU PONDEBORUU, Stgl. 

Pycanum pnntlerosutn, SfcM, (Efvors. E V.-A. Furh., xi, p 231 (1854); 2 c. xiH, 
p 63, 1. 1 a, f. 1 (18G6) ; Walkor, Gat. Het. iii, p. 471 (1868) : Btsl, Kn. Hem , i, p. 78 
(1870). 

Dalcantha Bancti Fargavu, Yoll., Tijdfiolir. Ent , (2 b ) i, p, 218, 1. 11, f. 6 (1866). 

9 Sordid luteous above and beneath, scutellum and hemeiytra 
luteous ; rugosely punctured : head triangular, subomarginate at the 
apex, margiuod black : antenne black, fulvescont at the extreme tip : 
pronotum transverse, equally broad, anteriorly and posteriorly, sinnate 
behind the hoad, dilated anteriorly on both sides, rngulosely punctured, 
except the basal margin, very narrowly margined black: soutellam 
rugosely punctured, more weakly luteous at the apex : hemeiytra densely 
punctured ; membrane sordid hyahno ; beneath with three laige patches 
on both sides of the poctns, one on both sides on the abdomen, oblong, 
broad, mnoh sinuatod inwards, metallic green : abdomen above with black 
marginal spots : foot obscnrely oastaneons, femora spinose at the a)MX 
(Stdl), Long, 33 ; broad, 18 mill. Differs from P. rubeng, Fabr., in being 
larger and stouter and in the longer last joint of the antennie ; the pro^* 
notnm, moreover, is reotaugular, dilated anteriorly on both sides. The 
D. Saneff Fargavti, Voll., is luteous, head and sides of pronotum margini 
ed blaok : abdominal limbns spotted fnscous, antennn, black. Long, 28* 
85; broad, 20-21 mill. 

Reported from Silhat^ Assam, Damdim (mihi). 
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891. PTOAHni JABnoini, Herrioh SohSSer. 

PyeoMtm ja»piietmt Herr. Sohilff.i Waai. Ins., is, p. 808, t. 828, f. 1009 (1852) j 
Walker, Oat. Ret., Ih, p. 470 (1868) : St&l, En. Hem,, i, p. 76 (1870). 

JEaeous-cnpreoas, beneath and feet obsoarely teataoeons : like P. 
rub fins, Fabr., antennae longer and thinner, second joint much longer than 
the third ; first joint brown yellow, apex of third and base of fourth 
joint, white yellow : lateral margins of the pronotum strongly reflexed, 
Tontricosely advanced, its surface and that of the scutellum strongly 
transversely rugose : feet and beneath brown-yellow without a metallic 
lustre : the incisures of the margin of the abdomen alone yellowish (ff, 
B.). The color of the feet and marking of the antennae in this species 
would place it in Mattiphus, but the spined femora bring it into ’Pycanum. 
Long, 25 mill. P 

Reported from Assam. 

392. PioiKUM (P) BUBIDUM, Walker. 

7*yeanum ruhtdum, Walker, Oat. Het., iii, p 471 (1868). 

Deep red : sides of head and pronotnm, antennae, legs and costa of 
the hemelytra, at the base, black : head thickly and very minutely punc- 
tured, obliquely striated on each side in front ; eyes testaceous ; rostrum 
tawny ; second joint of antennoe a little longer than the third, fourth much 
longer than the second : pronotum transversely aud finely striated, minu- 
tely and rather thinly punctured, sides slightly rounded, obliquely 
striated : scutellum loss finely striated than the pronotum : pectus and 
underside of the abdomen metallic-green : luteous spots on each side of 
the abdomen, femora blackish red : hemelyti'a very thickly and minutely 
punctured, membrane lurid. Pronotum more dilated than in P. ruhenSf 
possibly only a variety (Walker), Long, 27\ mill. 

Reported from Mount Ophir. 

393, Ptcanum (P) stabile, Walker. 

Pl^eoTMim atahiUt Walker, Gat. Het., iii, p. 472 (1868). 

Dark dull red : sides of the head and of the pronotum, legs and 
oosta of the hemelytra, at the base, black : head extremely minutely punc- 
tured, with an esneous tinge : rostrum piceous : pronotum transversely 
and finely striated, minutely and rather thinly punctured; fore part 
nearly smooth ; sides in front longitudinally striated, dilated and form- 
ing two rounded right angles : scutellum less finely striated than the 
pronotum : pectus metallic green ; lobes mostly bordered with tawny : 
abdomen with black lateral spots, underside with two very broad me- 
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tallio green itHpee; diio longitudinally and rery finely atriated : heme- 
lytra extremely minutely and thickly punctured, partly and slightly 
tinged with eBuoous-green ; membrane cinereous (WalkerJ, Body 
long, 32-33 mill. 

Reported from India : appears to be intermediate between P. jMm- 
dorosum, Stal, and Oarpona angulata^ Stil, (Siam). 

394. Ptoinum (?) PiLLiPEB, Walker. 

Pyeanvm paZlipeSt Walkor, Gat. Ilet., iii, p. 473 (1868). 

Blackish green, pale Inteous beneath : head, pronotum and soutel* 
Inm very thickly and minutely punctured : head pale luteous behind, 
and with an interrupted stripe of that hue : eyes pale luteous, with 
ferrnginons disc: anienme lutoous; second joint more or less brown 
above j third brown, yellow towards the tip, much shorter than the se- 
cond ; fourth black, yellow towards the base, a little shorter than tho 
second: pronotum with a very narrow Inteous border, transversely and 
finely striated; fore part on each side much dilated, longitudinally 
striated, forming a well defined right angle : scutellum tmnsversely m- 
gulose : abdomen above purple ; connexivnm deep green ^ bordered with 
brown, and, at the tip, with pale Inteous : liemelytra blackish, irregularly 
red about the borders ; membrane emerald green : wings blackish cinere- 
ous (Walker), Body long, 25 mill. 

Reported from N. India. Walker notes that it appears to be a 
link between Pgcanam and Dalcantha, and is close to i>. stdhif Yoll. 

Genus Oxtlobus, St&l. 

En. Hem., i, p. 75 (1870). 

Body ovate : head small, gradually somewhat sinuately narrowed 
before the eyes ; juga contiguous, rounded at the apex ; ocelli twice as 
far from each other os from tho eyes : rostrum reaching middle of 
mesostethium : antennie 4-jointed, fouith joint longer than the second : 
sides of pronotum dilatc^d : prostethium longitudinally sulcate ; mesoste- 
thium with a depressed, continued ridge or wrinkle, furrowed through 
its entire length : metastethium not elevated : abdomen gradually amp- 
lified hindwards, angles of segments acute, very slightly prominulotu, 
sixth segment very broad, apical angles acute, produced to a distance : 
basal segments of venter not elevated in the middle : feet moderate ; 
tibiflB straight ; last pair somewhat equal to femora in length : differs 
from Fyomum in the shape of the abdomen (8idl). 
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8^5. OxTLOBUs iriaBo-HARanriTUS, St&L 

Pycamm nigro^mafgimtwmt Stil, Tnoif. Snt. 8oo.| (8 1.) i, p. 601 (1868) : Walker, 
M. Het., iii, p. 470 (1868). 

Dalcantha HrviUe%t Voll , Tijds. Toor Bnt., (2 e.) i, p. 220, 1. 11, f. 9 (1866). 

' Omylohua fUgro-margintUMt Stll, Bn. Hem., i, p. 76 (1870). 

<7. Palo subolivaoeons flavesoent, or viresoent ; above remotely dis- 
tinctly, on the henielytra a little more densely and more finely pnnctiLred, 
beneath densely and minutely mpfulosely pnnotnlate : narrow lateral 
margins of the pronotum, costal margin of hemelytra towards the base, 
apex of apical angles of last segment of the abdomen, also its lateral 
margins, black: membiane vitreous: antennin comloan-black towards 
the apex. Head somewhat longer than the intraocular breadth, obtuse 
at the apex : second joint of the antenns longer than the third, shorter 
than the apical : pronotum as in M. laticollisy Westw., broadly rounded at 
the base, gradually somewliat narrowed from the base forwards, thence 
anteriorly on both sides forming abruptly a right angle, rounded at the 
apex : abdomen gradually somewhat amplified towards the apex, apical 
angles of last segment acutely, obliquely produced hind wards to a dis- 
tance, diverging : first femora unarmed, posterior femora with a distinct 
■pine on the posterior side beneath towards the apex Long, 20 ; 

broad 10 mill. 

Reported fiom Tringani, Malacca. 

Genus Dalcantha, Am & Kerv. 

Hist. Nat. Ins H«m., p. 170 (1843) : Dallas, List Hem., i, p. 845 (1851) • Walker, 
Oat. Het., iu, p. 478 (1868): StM, Horn. Afric., i, p. 226, 230 (1864) ; Kd. Horn., i, p. 
76 (1870). 

Head short, somewhat broad ; juga longer than the tylus, anteriorly 
contiguous, obtuse at the apex, lateml margins posteriorly rather deeply 
■inuated : anteuniferous tubercles not prominulous, unarmed ; buocules 
rather elevated, reaching the baso of the head : ocelli remote from the 
eyes : rostrum short, first joint extending somewhat beyond the bucculss 
posteriorly : pronotum posteriorly broadly rounded ; scutellum sznaU, 
triangular, subequilateral, slightly produced at the extreme apex ; frena 
extended almost to the apex of the sontollum : membrane at the base 
with many areolae, emitting longitudinal veins : prostothium anteriorly 
■oarooly dilated, farrowed in the middle : mesostethium furnished with 
an obtuse, somewhat farrowed, ridge, or with two parallel ridges : meta- 
•tethium not elevated : venter unarmed at the base, not elevated : feet 
moderate, somewhat robust, femora sometimes spinose at the apex be- 
neath; iibim prismatic, above furrowed: tarsi 8- jointed {Btdl), DiSen 
little from Mattiphug and Pycanum except in the shorter and broader 
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396. Daloantha dilatata, Am. A Semlle, 

MecMtha dilatatat Am. A Setr., Hist. Kat. Ins. H^m. p.*l71 (1843); Dallas, 
Lilt Hem., i, p. 84.6 (1863) ; Walker, Oat. Het., jii, p. 473 (1868) ; St41, En. Hem. i, 
p. 76 (1870). 

9 . Head, pronotam, Bcutellnm and homeljtra of a deip g^en above, 
thickly and finely punctured or tuborcnlated : pronotum edged brown on 
the aides, on the disc with two red elongate rings pointing towards the 
external margin : lateral margins and apex of the scntollnm, of a reddish, 
yellow ; membrane and wings, transparent nacreous, yellow-greenish ; 
abdomen above of a yellow-rod, the lateral dilatations brown-reddish, 
marked with some yellowish lines ; body beneath yellow, mottled with 
brownish : feet yellowish : antennss black, first joint yellowish, tip of 
the fourth joint sulphur yellow (Arn, Serv.). Long, 27 mill. 

Reported from India. 

397. Palcantua Stslii, Vollonboven. 

halcantha Sidhi, Voll<*«liovou, Tijduciir Kni. Ni*(l. lud., (H Sor.) i, p. 220, t. 
11, f. 8 (1806) ; 8tal, En Horn , i, p. 76 (IR7U). 

Dalcantha teyia, Walkor, Cut. Uot iii, p. 474 (1868). 

Purplish or fuscouH black above, testaceous or luteons beneath 
with margins infuscato : head, proiiotumand homelytra, extremely minute- 
I3' and thickly i)unctured : bead finely and obliquely striated on each 
side in front : eyes tpstacoous ; disc picoous : antonnm black, first joint 
tawny, testaceous beucalh; third hardly longer than second; fourth 
testaceous towards tlie tip, shorter than tho second: pronotum, fore 
part excepted, transversely and very finely striated, the fore part dilated, 
very slightly angular on each side : scutelluin transversely and minutely 
rugulose, pale yellow at the tip ; abdomen widening from the base to 
the fourth segment where it extends much beyond tho hemelytra ; 6-6 
segmonts much narrower : membrane brown ; pronotum less dilated tlian 
iu D, inoTinipeSf from which it differs also in tho femora having two 
spiuoH near tho tips {Wallcer), Long, 25; breadth of abd. at base, 12; 
in fourth segment, 18 mill. 

Reported from Silhat, Sibsugur (Assam). 

398. Dalcantha ineumipes, St&l. 

Dalcantha inermipei, StAl, Trona. Bnt. Soc., (3 m.) i, p. 599 (18C3) j Walker, Cat. 
Het., iii, p. 478 (1868) ; StAl, Eu. Hem., i, p. 76 (1870). 

d*. Above obscurely ferruginous-aeueous, beneath with feet and 
costal limbus of hemelytra from base almost to middle, testaceous- 
flaveeoent, sparingly varied ferruginous, median longitudinal line on 
11 
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Tenter and antennee (the jellow-testaoeoaB baial joint excepted), black. 
Allied to D. dilatata, Am. & SerT., differs in having the pronotnm a 
little shorter, lateral part more dilated and rounded, antennas more 
slender and femora nnarmed (S^dZ). Long, 20; broad, 10 mill. 

Reported from the Punjab. 

The following genera and species require further examination before 
admitting them to the Asiatic list. 

Div. Onoohebaru, Stfil. 

Tarsi 8-jointed : apical margin of corium more or less distinctly 
sinuate, very rarely rounded : membrane without basal areolas, transverse 
basal vein emitting longitudinal veins : scutellum longer than broad, part 
placed far behind the frena : primary and subtended veins of wings ap- 
proximate or contiguous, diverging towards the apex : hamus wanting. 


Genus Piezostebnuu, Amyot & Servillo. 

Hilt. Nat. Ins. HAm., p. 161 (1843) i Dallas, List Hem., i, p. 338 (1861) ; Walker, 
Oat. Bet., iii, p. 437 (18C8) : Bttl, Uom. Afrio, i, p. 224, 227 (1864) ; En. Hem., i, p. 68 
(1870). InoladoB BaHrat Walker, 1. o. p. 469 (1808). 

Body large, obovate ; head small triangular ; juga longer than the 
tylus, and anteriorly contiguous ; antonnifei’ous tubercles entirely visible 
from above, very close to the eyes, a little prominuloub, unarmed ; buo- 
oulsB continuous, much elevated, higher in front than behind ; eyes rather 
prominulous ; ocelli near the eyes : antennoe 5- jointed, shortish, rounded, 
first joint extending beyond the apex of the head, second longer than the 
third *, rostrum extending beyond the first pair of coxes, first joint ex- 
tending a little beyond the buooules posteriorly : lateral margins of 
pronotum very narrowly reflexed, basal port produced hindwards and 
covering base of scutellum which is triangular, longer than broad, acute 
at apex ; frena extended beyond the middle of the scutellum : apical 
margin of corium sinuate, exterior apical angle acute : membrane with 
simple longitudinal veins, emitted from the transverse basal vein, proste- 
thium simple : metastethium muoh elevated, posteriorly truncate, ante- 
riorly produced, the produced part gradually compressly narrowed 
forwards, extended to the first ooxm, quiescent on the mesostethinm : 
apioBl angles of the abdominal segments prominulous in a tooth ; second 
ventral segment somewhat elevated in the middle at the base and 
touching the truncate posterior part of the metastethium : feet moderate 
last pair distant ; femora unarmed ; tibiss slightly furrowed above ; tarsi 
8-jointed (S/d/). From America and Africa. 
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809. FftMtoftemum (F) firmtOwnt Walker, Oat. Het. lii) p. 468 (1868). 

PtMOstemum eribratwn, Walker, 1. o., 0 > F* 

Testaoeonst elongate-oval, paler beneath : head minntely punctured ; 
rostrum extending rather beyond the first ooin ; antenna pioeou s, se -^ 
oond joint longer than the third : pronotum and scntelluia JthiBfJ^*ancL 
roughly punctured ; pronotum with an irregular smooth band near the 
fore border, sides transversely striated, lateral angles produoed into 
horns which are as long as half the intermediate space, slightly inclined 
forwards and ascending, with black punctures towards the tips which 
are slightly acute ; hind border rounded, extending over the base of the 
Boutellum which is attenuated, acute, pale-greonish and slightly grooved 
near the tip : pectoral ridge lanceolate extending to the first oozib : ab- 
domen narrowly bordered black, hind angles of the apical segment form 
ing two spines which extend a little beyond the eight intermediate- 
spines : homely tra rather thinly and roughly punctured with a blackish- 
patch on the disc ; membrane pale cinereous {Walker), Body long, 14- 
15 mill. P. crihratum is a little smaller, horns more inclined forwards 
and scutollum smaller. 

Reported from Malacca. 

400. PieaofiUmum (P) tugeftvum, Walker, Oat. Het. iij, p. 469 (1868). 

Testaceous : head minutely punctured ; rostrum extending a little 
beyond the first coxa), tip black ; antonnm luteouS) less than half the 
length of the body, 2-3 joints abont equal in length, fourth longer than 
the third: pronotum and Bcutellnm thinly and roughly punctured, 
minutely and transversely striated along each side ; horns directly diverg- 
ing, with blackish punctures, rounded at the tips, longer than their 
breadth at the base ; bind border rounded, extending over the base of 
the Bcntellum which is acute, grooved and much attenuated towards tho 
tip : the pectoral ridge lanceolate, extending to tho first pair of coxe, 
notched at the base : hind angles of the apical segment of the abdomen 
elongated, acute, not extending beyond the anal appendages : hemelytra 
very thickly and minutely punctured, with variable rosy patches : mem- 
brane pale cinereous {Walker), Body long, 13 mill. 

Locality not given (Malacca P ). 

Genus Musoanda, Walker. 

* Oat. Het. ill, p. 676 (1868). 

Body nearly elliptical, thickly and rather roughly punctured : head 
small, conical in front, a little longer than broad ; juga contiguous much 
beyond the tylus ; e^^es prominent ; rostrum stout, extending to the first 
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coxes ; antcnnic slender, a little more than half the length of the body 
first joint extending to the front of the head, second a little shorter than 
the third, fourth much longer than the third, fifth shorter than the 
fourth: pronotum with a slight transverso ridge between the horns 
which are broad, slightly tapering, truncated at the tips, slightly ascend- 
ing, extending obliquely forward, about half the length of the inter- 
mediate breadth of the pronotum ; a transverse callus on each side in 
front : scutellum a little less than half the length of the abdomen, at- 
tenuated towards the apex which is rounded : pectus without a ridge ; 
abdomen without a ventral spine : legs rather long and slender : mem- 
brane with longitudinal veins some of which are fuscate. Distinguished 
from Fiegosternum, A. AS., by the long horns of the thorax and the 
much less acute scutellum (Walker), 

401. Muscanda TESiACEA, Walker. 

Iluseanda testacfa^ Walkor, Cat. Hot. iii, p. C77 (1868). 

Testaceous including eyes : abdomen thinly punctured on the disc 
beneath, whorc there arc black points along each side on the hind angles 
of the segments : membrane cinereous (Walker), Body long, 21 mill. 

Reported from Darjiling. 

Genus Besbida, Walker. 

Gat. Hei iii, p. 677 (18GR). 

Body olongate-oval, thickly and somewhat roughly punctured : head 
longer than broad, narrow and rounded in front ; juga contiguous much 
beyond the tylus ; eyes small, not prominent : rostrum extending to the 
first coxie *, antenme slender, about one- third of the length of the body ; 
first joint not extending to the front of the head, second very much 
longer than the third, fourth longer than the third, fifth a little longer 
than the fourth : pronotum with a small slight transverse ridge between 
the horns which are stout, acute, very slightly iuclinod forwards and not 
longer than their breadth at the base ; transverse callus on each side 
near the fore border ; sides straight, slightly serrate : scutellum attenua- 
ted, hmnded at the tip, more than half the length of the abdomen which 
is truncated at the tip : legs moderately long and stout (Walker), 

402. Bersida RGUTFLLABis, Walker. 

BsmwZo acuMlarut, Walker, Oat. Hot., iii, p. 578 (1868). 

Ferruginous, oohroceous beneath: antenme, scutellum, abdomen 
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and legs oohraceons membrane Inrid (Walhw). Body long, 12|-ld 
mill. 

Reported from Burma. 

Subfam. Dinidorika, St&l, 

En Hem i, p 79 (1B70) . Ofrors K Y -A Fdrh (8), p 82 (1872) •— EdMfttda, 
pt , Dallas, List Hem i, p 316 (1851) Ihntdonda, Btal, Ofrers 1 o p 622 (1667). 
a, b, as in Snbfam Pentatohina (Jl. Pt. II, p. 192, 1887). 

(r)— Scutellum never extending beyond the middle of the dorsum 
of the abdomen, apical part bioad homely tra and wings usually com- 
plete, rarely abbreviated membrane very largo piimaiy and subtended 
veins of wings distant, con\ erging at the apex, the space between not 
amplified there. 


Genus Ci clopelta, Amyot & Sorville 
Hist Hal Ins n< m p 172 (1843) , Dallas, List Hem , i p 340 (1661) , Walker, 
Cat Hot , ill, p 477 (1868) , StSl, Bn Horn , i, p 80 (1870) — luoludos Dtntdor, StAI, 
(ncc Lati ), Hem ^tru , i, p 81, 211 (18bl) 

Hoad rathci broad, but small, almost %traighily truncated and 
slightly emaigiiuite m front, juga longei than thetjlus, eyes small, 
prommulouB , ocelli very distinct antennie rather long, 4-iojnted, rather 
flattened , fiist pint shoifc, though extending a little beyond the antenor 
maigm of the Lead, second longer than the third which is a little shorter 
than the fourth rostrum reaching the insertion of the middle pair of 
feet pronotum almost semicircular antenoily, the postenor margin 
slightly rounded soutellnm scarcely reaching the middle of the abdo- 
men, its apex broad and lunatoly rounded membrane with irregular 
aroolas formed of tians verse and longitudinal veins, not eztondmg beyond 
the apex of the abdomen the abdomen broad, rounded piosteriorly, 
margins flat and extending on each side beyond the homelytra , feet 
moderate, rather robust femora with some spines beneath towards the 
apex (Am, ^ 8erv,), 

403. C\GLOPSLTA OBscuRA, St Farg & Somlle. 

Tesiaratoma obscura, St Forg d 6orv . Eno Moth, z, p 692 (1826) Java. 
Atfpnngopua aiternans, Westwood, Hojie, Cat Horn , i, p 26 (1887) 

Aapongopua deptemcomMfUerr bohaff,Wanz lus,iv,p 85, t 136, f 418(1889) 
Dvntdor depreaneormst Herr SohUT ,1 c , yii, p 76 (1844) 

Oifclopelta obacaraf Am & Serv Hut Nat Ins Hem , p 173 (1848) , Dallas, 
Lut Hem , 1 , p 847 (1861) , Walker, Gat Het lu, p 479 (1868), Vollenhoven, Faune. 
Bnt TAroh. Indo-N6er, iii, p 87 (1868), St»l, En Hem i, p. 80 (1870) { OfVan. 
K Y -A. F6rh , p. 646 (1870) , Distant, J A B B , zlvm (2), p 87 (1879) . Lsttuerry, 
An Mob Gen , zviii, p 649 (1888) 

Body entiiely dull brown mingled with shades of reddish; 
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■Aiannn blaok: abdomen soaroelj dentionlate on tbe lateral margins, 
upper border black with red patches, lower, red with black patches : 
femora with two small spines placed side by side near the apex and 
others along them (8erv.), A. d^reasioomiB, Herr. Schafi., is described 
as : — Fuscous, ovate ; above very flat, coriaceous, coarse, dark red-brown, 
dull; fore-border of pronotum and both the humeral protuberances 
smoother, redder : antennm 4- jointed, 2-3 joints depressly dilated : spots 
at base and apex of scutellum and on the connexivum, orange : venter 
convex, smoother, sordid orange varied brown : feet castaneous. 

This species varies much in colour : sometimes blackish, sometimes 
obscurely ferruginous, beneath paler, sometimes ferruginous-flavesoent ; 
connexivum and ventral limbus marked with ferruginous or yellow- 
ferruginous spots : basal spot on the scutellum distinct [sometimes 
absent]. Long, 14-15 mill. 

Beported from Assam, Sikkim (mihi), Calcutta, Madras: China, 
Philippines, Malacca, Java, Borneo. 

404. Cyolopelta tbimaculata, Vollenhoven. 

Oyelopslta trimacvlataf Voll., Fauno Sint. VAjroh. Ind. Nuerl, iii, p. 87, t. 4, f. 4 
(1868) I Stil, Bn. Hem., i, p. 80 (1870). 

Black-purplish : a small line or oblong spot on the side of the prono- 
tnm, triangular spot at base of scutellum united by a median line with 
a spot on the apex and two submarginal streaks on venter, yellow : ros- 
trum, feet and border of oonuexivuzn, red (Voll,), Probably only a local 
variety. Long, 13-16 mill. 

Beported from Malacca, Borneo. 

405. Ctglopelta tartabea, St&l. 

OyeloptHta tartarea, fital, Ofven. K. Y.-A. Fdrb., p. 284 (1864) ; 1. o. p. 64 (1866) | 
Walker, Oat. Hot., iii, p. 480 (1868) : Btll, Bn. Uem. i, p. 80 (1870) : Distant, A. M. 
N. H. (6 B.) iU, p. 46 (1879). 

d. Entirely blackish or subcupreous blackish above, coriaceous, 
punctured, transversely rugose : sometimes a minute sanguineous spot 
at the base of the scutellum : membrane fuscous ochraoeous : beneath 
black, somewhat s bining nruginose. DifEers from 0, obscura, only in 
having the connexivum concolorous, neither broadly red, nor spotted 
black, and in the feet being more obscure. Long, 15 ; broad, 9 mill. 
Beported from Him41aya, Bombay, Ceylon, very common in Sikkim 
(inihi)% Long, 10-11 mill. 1 have an entirely black small species from 
Visagapatam and Dehra Dun. On the whole, the links between these 
three species are rather fairly established, and the two latter may be 
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Gonsidered local varietieB. The aniform blaokiah variety being more 
oommon in India and those with yellow spots on pronotom, sontellnm 
and oonnexivnm being more oommon in Burma and sonthwards. 

Genus Abponoopob, Laporte. 

Eib. H4m., p. 68 (1832); pt. Am. A Serv., Hist. Nat. Ins. H4m., p. 178 (1848) | 
Herr. Sohafl., Wans. Ins. Wi, p. 77 (1844) : Dallas, List Hem. i, p. 848 (1861) ; Walker, 
Oat. Ret., iii, p. 480 (1868) : St41, Hem. Afrio. i, p. 81, 212 (1864) ; En. Hem. i, p. 81 
(1870). Includes, SpongopodiuiUf Spinola, Ess. H4m., p. 806 (1887) Amacosto, 
Spin., Gbn. Ins. Artr. p. 118 (1862) :—Polf0(7op?(«, Si{p\oret, A. B. E. F. (8 s.), Tiii, 
p. 896 (1861). 

Body oval or ovato : head small, subfoliaceouB, juga sometimes a 
little longer than the tylus; buconlfe much elevated, foliaoeons, 8ab- 
semioircnlar : rostmm extended almost to the intermediate coxe, first 
joint extending beyond the bnoculfiD : antennse 5- jointed : lateral angles 
of pronotum not prominent, obtuse : apical part of sontellnm, broad : 
frena extended to or a little beyond the middle of the scntellnm : veins 
of membi'ane more or less anastomosed : V6nt4ir unarmed at the base ; 
feet robust, femora often spiiiuloso (Sfdl)» 

Stal distributes the species of this genus amongst the snbgenera 
Colpoproctus and Aspnngopus, The first is found in Africa, the second in 
India, and is distinguished by having the head snbequilateral or soaroely 
transverse, the lateral margins straight or slightly sinuated, the eyes not 
stylated : the anal segment, in dT , is entire at the apex, rounded, and is 
rarely famished with an obsolete sinus in the middle. 

406. Abponoopus bbunneub, Thnnborg. 

€%mw brunneui, Thunberg, Nov. Ins. Spec., ii, p. 46 (1788); Gmelin, ed. Sjit. 
Nat., i, (4), p. 2158 (1778). 

A. (A^nijopiui) brvnneiUf St61, Bn. Hem. i. p. 82 (1870); Distant, A. M. N. H. 
(6 B.), iii, p. 46, 62 (1879). 

Above bmnneouB, beneath fuscons, antenne pilose (Thunh ,) : closely 
allied to and frequently confounded with A, ohscurusy Fabr., it is thus 
differentiated by Distant (1. o.). 

Abdomen above red. 

Third joint of the antennn, a little longer than the second, hrunnetu 
Thuub. 

Abdomen above black. 

Second and third joints of the autenneB equal. 

Fabr. Long, 16-17 ; broad, 10 mill. 

Reported from India, Assam. 
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407. Abpokoopus obscurus, FabrioiaR. 

Oimw obneurust Fabr., Ent. Byet., ir. p. 107 (1794). 

Sd 489 a oUoura, Fabr.. Byet. Bbyrg. p. 161 (1808) ; Wolff. lo. Gim., p. 177, f. l7l 
(1811). 

A»p(yngopufi ohicumSf Bnrm., Handb. Ent., ii (i), p. 862 (1886); Horr. Bobftff., 
Wans. Ins., vii. p. 80 (1844); Dallas, List Horn., i. p. 849 (1861) ; Walker, Oat. Het., 
iii, p. 482 (1808) : YoUon., Fanne Ent. TArob. Inds. Neerl., iii, p. 88 (1868) : Btkl, 
Hem. Fabr., i, p. 88 (1868). 

A, (AsptmgtipMB) obacurus, Bt41, En. Hem. i, p. 82 (1870). 

Body, wings and feet, fnsoons : pronotnm, bomolytra and scntellnm 
obscurely olivaceous : bead and antonnoe (except tbe yellow last joint) 
black : anterior margin of pronotnm fuscous : scutellum more obscure at 
tbe base: margins of abdomen obsoletely spotted yellow {Fahr.). 

9 . Yellow-caetaneous, sbiniug somewhat cupreous, densely punc- 
tured : antenneo black, last joint yellow-tostaoeous : margins of pronotnm 
ooncolorous : upper and lower marginal spots on the abdomen, castane- 
ons-flavoscent : dorsum of abdomen testaceous: wings sordid yellow, 
violaceous-fuflcouB at tbe apex Long, 17 ; broad, mill. 

Reported from Australia, Celebes, Am, Bourn, Java, India, Ceylon, 
N. Bengal, Silbat, Pondicberry : Assam (mibi), Sikkim (mibi), Cal* 
outta. 


408. Asponoopus janus, Fabricius. 

OxfMW JanvMy Fabr., Byst. Ent., p. 714 (1776); Spoc Ins., ii, p. 857 (1781) ; Mant. 
Ini., ii, p. 296 (1787) ; Gmolin, ed., Byst Nat., i (4), p 2162 (1788), Fabr , Ent. Byst., 
iv. p. 107 (1794) ; Wolff, lo. Cim., i, p. 18, t. 2, f 13 (1800) ; Btoll, Fnnaises, pb 80, t. 
C, f. 41 (1788). 

Ctmex afer, Dnuy, 111. Nat. Hist., iii, p 66, t. 46, f, 7 (1782). 

C%rM9 9 wr%namens% 8 , Gmolin, ed. Byst. Nat., i. (4), p. 2184 (1788). 

Edeaaa Janua^ Fabrioins, Byst. Bhyng., p. 161 (1808). 

Pantatoma Janus, Bt. Farg. & Boryille, Eno. M4th., x, p. 66 (1826). 

Aapongopua tnetnus, Westwood, Hope, Oat. Hem., i, p. 26 (1837). 

Aapongopua j'anuh. Lap., Ess. Urm. p. 68 (1882) ; Bnrm., Handb. Ent. ii (i), p. 
862 (1886) ; Am. & Berv., Hist. Nat. Ins. Hem., p. 178 (1848) ; Ilerr. SohaS., Wans. 
Ins., vii, p. 78, t. 240, f. 747 (1844) ; Dallas, List Horn., i, p. 348 (1851) ; Walker, Oat. 
net. iii, p. 482 (1868); Distant, A. M. N. H., (6 s.) iii, p. 46 (1879). 

A. (AapongopuaJ Jaaio», Stal, En. Hem., i, p. 88 (1870). 

Head deep black, immaculate : pronotum rufous, anterior segment 
black, elevated margin rufoub : scutellum black, rufous at tbe apex : 
bemolytra rufous ; wings black * abdomen black with the elevated margin, 
rufous ; feet black (Fabr.). A. vtctnus, Westw., differs only in tbe smaller 
sise and the rufescent colour being more luteous. Long, 16 mill. 

Reported from Philippines, Java, Borneo, Siam, India, N. Bengal, 
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Anam, (mihi), TmqnelMr, Bombay, Eacaobi (mflu), IiiTMdfMI 

(mibi). 


409. Aspohoopdb oobmob, Weatvood. 

At/j^ngopM oehmut Wesfcir., Hope Oat. Eem.i i, p 26 (1887^ : Walker, Oat. Hot., 
iU, p. 483 (1668) : StU, En. Hen , i, p 85 (1870) • Distant, A. M. N. H., (6 e ) id, 
p 45. 68 (1879). 

Entirely lateonB-oohraoeona * pronotnm and scutellum tnuiBvenelj 
ragose : antennee and feet f qrooub * last joint of antennse and tarn pale : 
body beneath oonoolorous (Westw.) Long, 17-18 mill. 

Reported from Bengal. 

410 Aspongopos siocifolius, Westwood. 

Aspongopus Hiccifohut, Wostw., Hope, Cat. Horn , i, p. 20 (1887) 8tl], Ha. Hem., 
i, p 85 (1870) Djatant, A. M. N 11 (6 s) in, p 4‘> (1879) 

Cyclopelta necifoha, Dallaii, List Horn , i,*p 847 (1861) Walker, Oat Het., ill, 
p 479 (1808). 

Obscurely coppery-fuscous, very much punctured ; antennn abort, 
apical loint pale ; membrane luteous-fnlvous, irregularly refioulated with 
concolorouR veins, pronotnm transversely subfoveolato ; first femora 
denticulate beneath (Tfesfw.) Body long, 14J-35 mill. 

Reported from Ceylon, India, Gogo, N. Bengal, Assam. 

411. Aspongopus NiGRivi'NTRis, Westwood. 

A«pon{ 7 opui< NK/nt Westw , Hope, Cat Hem , i, p 26 (1887) ; Dallae, List 
Hein , I, p 849 (1861) , Walker, Cat Het , m, p 482 (1868) , Yollenhoven, Faune Ent. 
I’Arch Indo Neorl , in, p 89 (1868) Stal, fin Hem , i, p, 85 (1870) . Distant, A. M. 
N. H ,*(6 8 ), 111, p 46 (1879). 

Altogether black-fuscous, above just tinted with cupreous, veiy 
finely punctured : pronotum transversely substriated : membrane witii 
about twelve longitudinal veins of which some arc forked : last tibie, a 
little dilated in the middle (Westw.), Long, 17-18 mill. A, MsetuU, 
Dallas (List 1. c.), differs almost only in having the second joint of tba 
antennas much longer than the third and may perhaps be united with 
this. (7, long, 17-18; 9 , long, 18-19 mill. 

Reported from China, Borneo, Sulo, India, Silhat, Assam, Bikkia 
(mihi). 


412. Aspongopus sanguinolfntds, Westwood. 

Aflponpopus sanpNmulsntM, Westwood, Hope, Cat. Hem , i, p 26 (1887) | Dallas, 
Lift Hem., i, p. 850 (1851) ; Walker, Cat. Het , ui, p 488 (1868) j BtM, Ea. Hem., I, p. 
85(1870). 

Closely allied to A. niyrivenhisf Westw., differs espepially in haviag 
12 
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the abdominal margpn Bangnineons, laat tibim Bimple, and the yeine of 
the membrane less regular and more forked (TTer^to.)* 14-15 

Reported from India, Java. 

418. Aspovoopub pubcub, Westwood. 

Westwood, Hope, Gat. Hem., i, p. 26 (1887)$ DaUse, List 
Hem., i, p 840 (1861) j Walker, Gat. Het., iu, p. 488 (1868) ; Bttl, En. Hem., i, p. 86 
(1670) ; ofvers. E. Y.-A. Fork., p. 645 (1870). 

CloBely allied to A, aanguinolentua^ Westw., and perhaps only a 
Tariety of that species; colonr more piceons, and intermpted on the 
Inteons sides of the abdomen by black dots ; membrane with more areolas 
at the base (TTestio.). Long, 151-16 mill. 

Reported from ^ava. 

414. Asponoopus nepalbnbis, Westwood. 

Aapongopu* nepaiensM, Westwood, Hope, Gat. Hem., i, p. 26 (1887) $ Dallas, List 
Hem., i, p. 848 (1861) ; Walker, Gat. Het., iii, p. 488 (1868) ; Btal, En. Hem , i, p. 86 
(1870) $ Distant, A. M. N. H. (6 s.), iii, p. 46 (1879). 

Allied to but mneh longer than A. nigriventria^ Westw., altogether 
fuscouB-pioeons : membrane concolorous with about 12 veins, some of 
which are forked and areolated at the base : sides of the pronotum al- 
most straight (oblique) ; last tibim a little dilated before the middle 
(Wesfur.). Long, 18-19 mill. 

Reported from Nop41, Silhat, Assam, common in Sikkim (mihi). 

415. Abponuopus unicolob, Dallas. 

AgpongofUB unieoloTt Dallas, List Hem , i, p 840 (1861) ; Walker, Gat. Het., iii, 
p. 480 (1868) ; BtU, En Hem., i, p. 85 (1870). 

$ . Closely resembles A. ahactmuy Fabr., entirely fuscous except 
the black antennm: body beneath paler than the upper surface : legs 
brown, posterior tibiie dilated before the middle and with a long oval 
pit on the dilated portion : antennee black with the basal joint brown. 
Long, 16i-17 mill. 

Reported from India P 

416. Abponoopub varginalib, Dallas. 

Aapongopua margtnaltat Dallas, List Hem., i, p. 860 (1861) : Walker, Oat. Het., 
iii, p. 488 (1868) : BtU, Bn. Hem., i, p. 86 (1870). 

d*. Black piceouB, somewhat obscure; pronotum and Boatellum 
very thiokly and minutely punctured and faintly vrrinkled transversely : 
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tnembrnna brownidta inugiiui ol the nbdomen handed with black and 
orange, the middle of each segment being oxange : the abdomen is thick* 
Ij and finely pnnotnred beneath ; the margins orange with a black spot 
on each of the satnres : legs black : antennn black with the apioal joint 
bright orange ; second joint much shorter than the third (Dailai)^ Long, 
16-16i mill. 

Reported from Tenasserim. 

417. Aspongopus oiacuMCiNCTnB, Walker. 

Atpongopua evrcumctnctiMf Walker, Oat llet , lii, p 483 (1808). 

Aeneons-black, thickly and very finely panctnred, brassy-pioeoua 
beneath : eyes picuons : rostrum tawny ; antennn black, second joint a 
little longer than the third ; fourth longer than the second ; fifth a little 
shorter than the fourth : sides of pronotum and of abdomen, testaceous, 
deeper on the latter: pronotum and scutellum transversely and very 
slightly striated, the latter pioeous at the tip : corium piceous, membrane 
lurid (Walker). Long, 15- IG mill. Allied to A Mulleri^ YoU, (Java), 
but differs in the dark colour of the head Hfid of the under^side.of the 
body and is probably only a local variety 

Reported from India. 

418 AHroNGOPUfi nigbo-abnedb, Reuter. 

Aspongopwi tar/ro-aeneus, Beator, Ent. Mon Mag xvii, p. 284 (1881). 

Entirely brassy- block : head, pronotum and scutellum densely and 
finely punctured, obsolotely transversely rugose : sides of head distinctly 
sinuate : second joint of the antonnee a little over half longer than the 
first, 2-3 compressed, third longer than the second : apical margin of the 
corium slightly rounded ^ prostothium triangularly impressed in the 
middle, margins of impression scarcely reflezed. Differs from A. ochre* 
otts, Westw., in the colour, the impression on the prostetbinm, being less 
deep, the denser punctuation, and the fiiint wrinkles {Beuter), Long, 
16i mill. 

Reported from Siam. 

Genus Meotmenum, Laporte. 

Ebi. H^., p. 62 ^1832) Boifd , Voy. Astrolabe, Ins., ii, p. 682 (1886) : Gavrin, 
Toy. La Ooqnille, Ins., ii, p. 171 (1838) Stal, offers. K T.-A. Fttrh , p. 622 (1867) i 
Bn. Hem., i, p. 86 (1870). Inolades : — PMudarodus, Barm., Bilb. Bev. Bnt., ii, p. 19 
(1884) : Amottnw, Barm., Nov. Aot. Aoad. Loop zvi, Sappt. p. 294 (1884) : FlatydiiUt 
Westw., Zool. Joam. v., p 44G (1886). 

Head large or somewhat so ; jnga much longer than the tylns and 
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ooniignottsbifore it : aateiiDe 4-jointed, 2-3 joints mnoh oomprsssed : me« 
sostothiim dseplj furrowed : baoonlo much elevated, rounded : spiraonla 
of the flzet ventnd segment visible. 

Sttt distribates the species of this genus amongst the snbgenera 
Pieuiaradut, Megymsnmi, Anophoephala and Fismtei. The two first 
are found in India, the third in the Eastern Archipelago and the last in 
China. 

F8eu.daradut \ — Head with the sides tumid at the eyes, unarmed: 
pronotum anteriorly with a tubercle in the middle : lateral margins of 
the abdominal segments distinctly produced posteriorly in a lobe or 
tooth ; prominulous before the middle, or almost in the middle, in a tooth, 
or small very obtuse lobule; 2-3 joints of antennie amplified on both sides. 

Megymmum -Head furnished before the eyes on both udes with a 
tooth, or, oftenest, a very distinct spine: pronotum anteriorly m the mid- 
dle not, or only very slightly, tumescent : lateral margins of abdominal 
segments posteriorly distinctly produced in a lobe or tooth, prominulous 
before the middle, or, in the middle, in a tooth, or very obtuse small 
lobule : 2-3 joints of the antennm amplified on both sides. 

Div. PSEUDIBADUS. 

419. Mbotmbnum BRBVICORNB, Fabricius. 

Oimea 6revwom<, Fabr., Mant. Ini., ii, p. 294 (1797) ; Gmehn, ed Syst. Nat., 
(4). p. 2162 (1788). 

Ed 9 tia brevtcomis, Fabr., Syst. Bhyng., p 154 (1803). 

.imaarus bfwtcoraM, Bormeiiter, Handb. Ent., ii (i), p. 860 (1886). 

M$ggtMnum braincomf, DallaB, List Hem., i, p 864 (1851) ; Walker, Oat. Hot. 
ili, p. 600 (1868) I Btbl, Hem. Fabr., i, p. 88 (1868) 

2f. (Ptvudaradw) biwieonie, BtU, En. Hem., i, p. 88 (1870). 

Ovate, obscurely cupreous or brassy-black : head black, much canali- 
culate ; antennn short, compressed : pronotum with the sides expanded, 
spine anteriorly acute: scutellum and hemelytra obscurely cupreous, 
immaculate: wings sordidly whitish, abdomen above black, beneath 
cupreous: feet blackish, first pair of femora dentate inwards (Fabr,), 
Closely allied to M. tiierme, Herr. Sohaff., differs in having the 2-3 joints 
of the antenne broader, the former shorter, the latter longer, and the 3-4 
joints together longer than the second. The pronotum is unarmed, 
margins bisinuate ; margin of abdomen somewhat dentated. Long, 16 
mill. 


Reported from China, Assam. 
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490. MiaTvaHTW ivibhi, Harr. SokSSer. 

AfMwruB tnflm»8, Herr. SohMIE., Wans. Ins., t . p.62, t. IdS^ f. G. H. (1889). 

Jffpymanum tneme, Dallea, Liat Hem., i, p. 864 (1861) i Walker, Oat. Het.» 1H| 
p. 801 (1868) ; Distant, A. M. N H. (6 ■.), iii, p. 45 (1879). 

11 . {Paeudaradui) ttierriM, BtU, En. Hem., i, p. 86 (1870). 

Hardly differs from M, suhpurpurasoens^ Weatw., except in having 
the antennoB smaller or more slender, the spines on the anterior angles 
of the pronotum entirely obtuse, also the angles a little prominent; 
Long, 15 mill. 

Reported from Bengal, Assam, China. 

Div. MEOTMENUtf. 

421. Meotmenum subpubpuraboenb, Westwood. 

Tlatydws auhpwrpuraaconst Woatwood, Zool. Jonni., v, p. 446, t. 22, f. 8 (1884). 

MegyrMwum eupretum, Gn&rin, Voy. La Ooqnille, Zool. Ins., ii, p. 172 (1888) } 
Am|j A Serv., Hiat. Nat. Ina. Hem., p. 182, t 8, f. 10 (1848) i Dallas, List Hem., i, p. 
868 (1861) ; Yollenhoven, Fanne Bnt. TAroh. Indo-N^er., iii, p. 47, t. 4, f. 8 (1868) | 
Walker, Oat. Het , iii, p. 604 (1868). 

Amaurus cupreuut Herr. Sohilff , Wanz Ins., v p 61, t. 168, f. 608 (1889). 

Megymewum mrmtii, Le Gailloa, Bov. Zool., p. 261 (1841). 

if. (Megymenum) suhpui pu.ra»cenHf St&l, En Hem., i, p. 87 (1870). 

Head, pronotum, scutellum and corium, fusoous-pnrple ; membrane 
fulvesoeni and obscurely veined : autenusB and feet black : body beneath 
purple (Weaftb,), In stature approaching M. hrpvicome, Fabr., but veiy 
close to M. spinosumf Barm., from which it differs chiefly in having the 
angulose posterior part of the pronotum prominulous in a small tooth 
and the aputellum a little amplified behind the lateral sinns. Le 
Guillon’s, M, meratii is described as : — Fnscous black, pronotnm with 
anterior angles acute, lateral margins anteriorly deeply sinuate, dilated 
behind the sinus : margin of abdomen sinuate, somewhat dentate. Long, 
body, 14i-15 mill. ; breadth of the abdomen, 8-8^ mill. 

Reported from Now Guinea, Celebes, Ceram, Borneo, Java, Philip- 
pines, Siam, Cambodia, Penang, India, Silhat (mihi). 

Genus Thilma, Walker. 

Cat. Het., Ui, p. 608 (1868). 

Body elliptical, convex, veiy thickly and minutely punctured : 
head not longer than broad ; juga oontignons beyond the tylos, roanded 
on the outer side and the tips, a porreot spine on each side before the eyes 
whioh are not prominent : rostrum reaching the last ooxm : aatenom 4- 
jointed dilated ; 2-3 jdbts dilated ; the third much shorter than the seoond ; 
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fonrtlifiisifoniii slender, shorter than the third : pronotnm nnanned, sides 
mtaded, posterior angles not prominent, posterior border slightly rounded : 
aentollnm less than half the length of the abdomen, mnoh rounded at the 
apex; abdomen with the upper apioal membrane entire; two broad 
laminas beneath : legs stout : tarsi 2-jointed, second joint much longer 
than the first : hemely tra reaching the apex of the abdomen : membrane 
with five longitudinal veins and with a few transverse veins. DifEers 
from Megymenum, in the struOture of the pronotum, the less reticulated 
membrane, the stouter body and the sides of the abdomen not dentate. 

422. Thilma bioottata, Walker. 

Thalma higuittUa, Walker, Gat. Het., iii, p. 508 (1868). 

Purplish black, dingy ochraceous beneath : antennss black, last 
joint luteous at the apex : pronotum tinged metallic-green on each side : 
a luteous dot at base and apex of soutellum : beneath punctured black, 
pectus with three irregular black stripes faintly visible on the venter : 
abdomen above with luteous spots along each side ; legs black : heme- 
lytra blackish ; corium beneath dingy testaceous ; wings purplish blue 
(Walker), Long, 16} mill. 

Reported from Amboina, Burma (P). 

Genus Atelidbr, Dallas. 

A. M. N. H , (2 B.) X, p 869, 43C (1852) : Walker, Cat Het., iii, p. 600 (1868) ■ 
Bttli of yen. K. V.-A. Fork., p 622 (1867) ; Bn. Hem., i p. 89 (1870). 

Body somewhat ovate, broadest behind the middle : head foliaoeous ; 
juga refiexed at the sides, much longer than the tylus, with their inner 
margins contiguous throughout nearly their whole length, ga^ng slight- 
ly at the apex; tylus very small ; lateral margins with a strong spine in 
front of the eyes : eyes very prominent : ocelli small, placed close to the 
base of the head and about equally distant from one another and fropa 
the eyes : antennm 4- jointed, stout, basal joint short, not extending be- 
yond the apex of the head ; 2-3 joints prismatic ; the second longer than 
8-4 together, furnished with three longitudinal furrqws; third joint 
black and hirsute like the second ; fourth orange, somewhat pilose, with 
the base black, perhaps a little longer than the third, elliptical, elongate ; 
8-4 joints much thinner than the second : rostrum rather slender, reach- 
ing the intermediate oox», inserted about the middle of the under snr- 
faoe of the bead, between two somewhat triangular lamelln ; basal joint 
rather etout, passing the anterior margin of the prostemum ; second 
joint longest, thinner than the first ; third joint shorter than the flieti 
about equal to it in thickness; fourth joint shortest and thinnest: 
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proDoiam subqtMdnte, rather narrower ia front than behind, lateral 
angles slightly spinose : sontellam short and broad, with the apex broad 
and rounded: hemelytra very short, covering only the two first segments 
of the abdomen (not always), with their apical margin trnnoated, somew 
what membranous : sternum with a narrow longitudinal canal : abdomen 
nearly circular, slightly convex above, veiy convex beneath, with the 
apex somewhat truncated : the two lateral vnlvar plates bearing stigmata : 
legs stout, femora unarmed ; tibie prismatic, the posterior pair slightly 
dilated internally and channelled beneath ; anal apparatus, in<f, seen 
from beneath, appears to consist of a plate of a semicircular form, broad- 
ly notched on its posterior margin and occupying a broad emargination 
of the last segment of the abdomen ; seen from above, it presents a cir- 
cnlar corneous ring, the upper portion of which is very narrow, whilst 
the lower portion is produced and emarginate posteriorly : the opening 
of the ring is narrowed irregularly by a large tooth on each side, 
close to which the margin of the ring is clothed with yellowish hairs. 

423. Atblider centbolineatub, Dallas. 

AieUdes crntrolMeatus, Dallas, A. M N. H., (2 g ) z, p. 336, 486, t. 5, f. 1-6 (1868)} 
Walker, Oat. Hot., iii, p. 600 (1868) Stal, En. Hem , i, p. 89 (1870). 

9. Head above, brassy black, somewhat obscure, rather finely 
rugose, with the lateral margins tinged with chestnut, and with a longi- 
tudinal orange yellow band down the middle ; beneath brownish fulvous, 
with the orbits brassy : eyes brown ; ocelli yellow : anteunoB with the 
first two joints black, thickly clothed with short stifE hairs, but with the 
furrows of the second joint naked; basal joint fulvous at the base; 
apical joint fulvous : rostrum pale chestnut with the basal joint fulvous : 
pronotum blackish, somewhat brassy, with the annular spots near the 
anterior margin and an indistinct patch within each lateral angle chest- 
nut, the sur&ce minutely punctured and wrinkled transversely ; the disc 
with a smooth orange-yellow band continuous with that on the head ; 
the sides broadly margined with dull orange, with the extreme edges 
black : scutellum black, vexy thickly and minutely punctured and trans- 
versely wrinkled, with a smooth orange-yellow band continuous with 
that on the thorax : pectus brownish fulvous, sparingly punctured, with 
a broad, brassy black, rugose longitudinal band on each side within the 
lateral margihs : legs pale chestnut brown : hemelytra blaoldsh, some- 
what brassy, finely granulose ; outer margin broadly fulvous, edged with 
black ; the submarginad vein, a streak on the disc and the base of the 
inner margin fulvous ; membrane brown : abdomen above blaokuh, some- 
what brassy, finely granulose, with the sides dull chestnut vaonMi with 
black points; the middle with a longitudinal orange band continuous 
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with that oiT tha ientallnm: macgini pale Aeatnut-bfowii, with the 
edges and « bend on each of the antnres blaok ; abdomen beneath pale 
ofaestiiat^bvowB, minntely granulated, with a blackish brassy band down 
each side within the line of stigmata: stigmata blaok; apical and lateral 
Tnhrar plates edged with blaok (Dallas). 9 , long, 19-20; d*, 16-17 
mill. 

Reported from Silhat. The Indian Mnsenm has speoimens from 
Assam. 

Add:^8agriva vittata^ Spin., Gen. Ins. Art., p. 117 (1852). 

Snb&im. PHTLLOCnPHALINA, Stftl. 

ofyen. K. V.-A. Forh., p. 646 (1870) 1 1. o. (8), p. 82 (1878) : Bn. Hem., v, p. 
117 (1876):— PAyllocepAoltdoB, Dallas, List Hem., i, p. 850 (1851) •^PhyllocBphalida, 
Ml, Hem. Alrio., i, p. 82, 884 (1864). 

(a) Ab in Bubfam. Pbntatohina (Jl. Pt. II, p. 192, 1887). 

(h ) — ^Rostmm short, not extended behind the first 00x0, two basal 
joints Tory short, entirely, or for the greatest part, hidden between the 
bnocnle : head nsnslly f oliaoeons or elongated and triangular, with the 
jnga produced to a distanoe before the tylus, and usually contiguous : 
apiraoula 4 >f the basal Tentral segment hidden by the posterior part of 
the metastethium : tarsi S-juinted : antennw 5 -jointed. 


Genus Gbessona, Dallas. 

Lilt Hem , 1, p. 866 (1861) • Walker, Oat. Hot, iii, p. 494 (1868). Sill, Hem. 
Alrio., i. p. 284 (1864) } Bn. Horn., ▼, p. 117, 118 (1876). 

Body oblong, ovate: head small, gradually narrowed anteriorly, 
rounded at the apex, sides less strongly dilated ; juga contiguous at the 
apex, not much longer than the tylus ; entire antenniferous tubercles 
promiaulous beyond the sides of the head : eyes moderate ; ocelli dis- 
tant, placed very close to the eyes ; antennm 5-jointed, about as long as 
he head and pronotnm, rather stout, basal joint short and stout, passing 
the apex of the head, remainder nearly equal in length : rostrum 4- 
joint^ pessing the anterior oox», rather stout, basal joint very short, 
entirely conoealqd within the deep groove on the underside of the head, 
third joint longest, fourth a little longer than the second : farrow of the 
orifices long : pronotnm with .the lateral angles produced intb long, stout, 
straight horns which project forwards beyond the apex of the head and 
are somewhat compressed towards the apex which is notched ; lateral 
margins of the pvonotum strongly dentate, the dentioulations coatkased 
aloiig the under saifaoe of the lateral horns and terminating a little be- 
fore the apex of these in a large flat toutb : soutellum of the usual form 
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and size ; frena extended beyond the middle ot the eoatelltim : membfane 
with longitudinal Teine : legi stout, tibies quadrangular with the angles 
prominent, especially on the anterior pair ; tarsi 3-jointed, basal joint 
longest (Dalliu). 


424. Crbssona yalida, Dallas. 

CresBfma ro/tcZa, List Hem., i, p. 358, i 11, f. 3 (1851) ; Walker, Oat. Hot., iii, p. 
484 (1868); St&l, En. Hem., v, p. 118 (1876). 

9 . Entirely ochreous, densely and finely punctured ; pronotnm 
with two close longitudinal lines of brown punctures down the middle : 
coriaceous part of the homelytra with some more or less distinot, black 
points on the middle of the disc ; membrane brownish, semitransparent, 
with numerous brown points : wings transparent, nearly oolonrless : ab- 
domen atrve, brown at the base and within the lateral margins ; margins 
ochreous, punctured : abdomen beneath, thickly punctured with brown, 
and with numerous black points ; 3-5 segments each with a large whitish 
patch on each 3 ide of the disc: pootus brownish obscure with a large 
shining castaneous-brown patch on each side of the mesostethium : legs 
concolorous, femora covered with brown points ; rostrum with the tip 
black : antonnos testaceous, covered with brown points , Inst joint brown 
with the base testaceous (Dallas). Long, 25 mill. 

Koported from India : Sikkim (mibi) 


Genus Dalsiha, Am. A Serv. 

lliBt. Nat Ins. Horn., p 176 (1843); Phylloeephalaf pt, Dallas, List Hem., i, p. 
352, (1861); Walkor, Cat. Het., iii, p. 492 (1868): BtM, Bn. Horn., y, p. 118, 119 
(1876). 

Head short, almost equally long and broad : antemus longer than 
the pronotum : rostrum extending beyond the insertion of the anterior 
feet : lateral margins of the pronotum rounded, posterior margin trun- 
cated, almost straight : soutellum extending a little beyond the middle 
of the abdomen, sinuated on the sides : membrane almost as large as the 
coriaceous pOriion, more or less transparent, with rather regular longi- 
tudinal veins : wings a little shorter than the abdomen whioh is rather 
a little tumid beneath : feet tolerably robust and short, nearly equal in 
length (Am, jr 8m.), 
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425, DIL 6 IRA OLANDULOBA, Wolff. 

Slde$$a glanduloaa, WolfF, lo. Cim., r, p. 176, 1. 17, f. 170 (1811). 

Aelia glauMLoBa^ Bnrm., Handb. Bnt., ii (i), p. 867 (1836). 

Thglloeephala glanduloMOf Dallai, Liat Hem., i, p. 868 (1661) ; Walker, Gat. Het., 
iii, p. 492 (1868). 

Dalsira glanduloaat SbAl, Bn. Hem., t, p. 110 (1876) ; Distant, A. M. N. H , (6 b) 
iii, p. 46 (1879). 

Antennas 5-jointed, filiform, black, first joint short : head, prono- 
tum, Bontellnm and hemelytra obscurely fermginons ; head rounded at 
the apex, impressly punctured, lateral margins somewhat elevated, im- 
pressed at the apex with two small lines which diverge posteriorly ; 
ocelli behind the greyish eyes, distant ; rostrum 4-jointed, very short, 
black, placed between two rounded plates at the base : pronotum im- 
pressly punctured, convex, posterior angles prominent, somewhat acute : 
Bcutellum longer than half the abdomen, impressly punctured and very 
finely transversely rugose, with a large deep black, marginal gland on 
each side at the base, transversely rugose, oblong, placed obliquely, pos- 
teriorly girth with a somewhat tumid border: hemelytra very finely im- 
pressly punctured, with six yellow longitudinal lines alternately abrro- 
viated ; membrane fuscous, striated whitish : wings cinoresceut, veins 
fuscous : abdomen above fuscous, margin paler, somewhat dentated ; 
beneath brunneous, with a row of elevated points on both sides : pectus 
oonoolorouB, impressly punctured : anus obtuse : feet unarmed ; femora 
fuscous, with two ferruginous longitudinal lines ; tibiee angulated, ferru- 
ginous, exterior side with 4-5 deep black points : tarsi fuscous, 3-jointed 
{Wolff), Long, 23 mill. 

Reported from China, Bengal, Assam (mihi). 

Genus Basicbtptus, Herricli- Schaffer. 

Wane. Ins., VII, p 81 (1844) 8tal, En Hem , ▼. p. 119 (1876) :--Thglloeephala, 
pi., Dalloa, List Hem., i, p 862 (1861) ; Walker, Cat. Hot , iii, p 487 (1868). 

Dallas included Phyllooephalaj Lap., Dahira, Am. & Serv., 8chizop»t 
Spinola, and BanoryptuBf Herr. Schaff., in his genus Phylloeephaki, 
The three last occur in India and near them lies Oonopais : they may be 
thus differentiated i— 

1- 6. Pectus without a levigate streak near the coxe. 

2- 5. Bcutellum without a flavesoent, continued streak. 

3- 4. Costal margin not, unless anteriorly, levigate or sparingly 
punctate : — Dalivra, 

4- 8. Costal margin of oorium entirely pale, levigate and smoothish, 
sometimes marked by transverse spots or impressions, or by black points 
arranged in remote transverse rows :-^Baneryptut, 
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5- 2. Oontmued lateral streak on soatellam, intxamarginal before^ 
the middle, marginal behind the middle, also entire costal limbas, flat 
vesoent : — Schisops, 

6- 1. PeotuB with a levigate lateral streak (posteriorlj abbreviated) 
near the ooze; the streak generally pale : — OonopsU. 

First joint of rostrum is hidden between the oval lateral pieces of 
the head beneath ; second joint free, ihortest ; 3-4 of equal length ; third 
reaching first coze; the fourth reaches the middle of the carinate 
mesosternnm : membrane hardly half the size of the coriaceous portion 
of the hemolytra. 


Gcuur Rabicryptub, Herr. SchafE. 

Wanz. Ins., vii, p 6.3 (1844) • HfcM, En. Hem., v, p. 110 (1876). 

Jnga rouudtMl at the apex, contigunuB beyond the tylns; first joint 
of rostrum entirely hidden, second Rhortest, il-t equally long, third 
reaches the first ])air of feet, fourth the middle of the finely ridged 
mosostethium : membmno half as large as the coriaceous portion. 

426. Basic RYP ruB illxjmikattjr, Distant. 

Saateryptub illuminatuHf Dint., Trans. Snt. Boc., p. 358 (1887). 

Body above dull dark reddish, pronotum with a broad, discal, trans- 
verse, luteouB band, margined black, attenuated at each end, and slightly 
notched at bhe middle: eyes dull oohraceous; 1-3 joints of antenna* red- 
dish : lateral margins of the pronotum somewhat finely crenulated, the 
lateral angles broadly and Hubacutely produced : scutollum with a • small 
luteouB spot in each basal angle and n few very small lutoons spots at 
the apex, and with some median and lateral black punctures ; base of 
lateral margin of corium narrowly luteous, and with some veiy small 
and irregular scattered black spots : membrane pale hyaline, somewhat 
thickly ornamented with small fuscous spots : body beneath and legs 
dull reddish, with black punctures : disc of sternum and some sublateral 
streaks to abdomen obscure luteous : tarsal joint somewhat ochraoeoua 
beneath (Diet,), Long, 14 ; exp. angl. pron., 10 mill. 

Beportod from N. India. 

Gciiuh Sciiizops, Rpinola. 

flohyvops, Ebb., p. 297 (1887) : Seknopa^ Am. & Berv., HiBt. Nat. InB. H^m., p. 174 
(1848) j St4l, pt., Hem. Afrio., i, p. 234, 289 (1864) ; En. Hem., v, p. 118, 120 (1876). 

Head triangular, juga produced much beyond the tylus and forming 
the apex of the triangle, rounded, bifid, the cleft very narrow, contracted 
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hindwardf and redaoed near the end of the tjlns to a aimple impression 
where abnt two other like impressions that mark the separation of the 
three lobes : labrum and rostral canal start from the end of the tylosi the 
former is transversely striated and covers the whole of the first and at 
least half the second joint of the rostrnm : head beneath convex ; the 
rostral canal does not reaoli its base and receives the whole of the first 
joint of the pronotnm and part of the second joint ; the rostrnm does not 
reach the mesostethinm, the apex of its fourth joint rests on the pos- 
terior margin of the prostethium between the first pair of feet ; there is 
no ventral groove : prostethium flat, acuminate, its sides with a simple 
margin : mesostethium flat, apex tumid, concealing the middle ol the 
first segment : the second segment without spine or protuberance, venter 
uniformly convex and even somewhat tumid: femora simple; tibiae tri- 
angular, edges not dilated ; first joint of tarsi as long as the other two 
together : abdomen extending beyond the homolytra : membrane occupy- 
ing one-third of the hemelytra, veins variable. 

Differs from Dalsira, Am. & Serv., in having the lateral streak con- 
tinued through the scutellum, intramargiual before the middle, marginal 
behind the middle, also costal limbus, entirely flavest'eut. 

427. Scuizops iNSiONib, Walker. 

Bchtsmatops twngnts, Walker, Gut Het in, p. 495 (1868). 

SehnopH taMij/nto, St&l, En Uem., v, p. 120 (1876). 

Tawny, veiy thickly and minutely punctured, slightly clouded with 
blackish beneath : head a little longer than its breadth ; juga lanceolate, 
contiguous, except at their tips : eyes livid, not prominent : rostrum ex- 
tending to the first ooxe : antennee black ; second joint a little longer 
than the third : pronotum between the hind angles with a transverse 
ridge and an anterior slight metallio-greou transverse farrow, the latter 
abbreviated at each end ; space between the ridge and the hind border 
mostly piooouB ; hind angles acute, prominent : soatellum piceous, round- 
ed at the tip, with two testaceous stripes which arc bordered with bright 
green on the outer side near the base * legs tawny : hemelytra piceous ; 
costa testaceous ; membrane oiiiereous with many black points (Walktnr). 
Body long, 17-18 mill. 

Beponod from Bnnna 

Genus Gonopbis, Amyot A Serville 

Hilt. Nat. Ins. Hem , p. 180 (1843) . StU, En. Hem., v, p. 121 (1876). 

Allied to Megarhynchtu, Lap. : head vrith the juga distant : posterior 
angles of pronotum very prominent in a pointed spine : extremity of ab- 
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domen, in d* , almost stnughtly truncate ; in 9 i slightly roundly emargi- 
nate (Am. ^ 8erv,), 


428. Gonopbib robbbcbnb, Distant. 

OonopstH ru&flucenfi, Diet., Trana. Ent. Soo.| p. 859 (1887). 

Body above sangaineous : head somewhat obscurely punctate , an- 
tonnBB reddish, third joint shorter than second or fourth, fifth joint 
longest and pilose : lateral margins of the pronotum finely orenulate, the 
lateral angles produced into short subacute spines between which is a 
transverse ridge, before which the surface is obliquely deflected towards 
the head ; pronotum is also transversely rugulose, except two levigate 
spots on the anterior area : soutellum longitudinally rugose, with a row 
of black punctures on the basal half of the lateral margins: oorium 
obscurely punctate and finely rugulose, with a few black punctures near 
the iiinor apical angle : mombi'anc fxUo hyaline * body beneath and lege 
pale reddish ; the body is very finely and darkly punclato, and the tibiae 
have a fuscons B])oi on under side of apices (J>w/.). Long, 14; oxp. 
angl. prou., 7 mill. 

Reported from iSikkim. 

GmiuH DiPLOKifiNUH, Am. & Serv. 

Hist. Nat InH Ifoiu., p 178 (1843)- Dallus. Lint Hem , i, p 359 (1851) ; Walker 
Cat. Hot., ill, p. 491 (1808) Bial, En. Uom., v, p. 118, 122 (1876). 

Juga prolonged, broad, divaricate, pinnted ; 2-3 joints of the an- 
teiincB of equal length : pronotum posteriorly rugoso and strongly punc- 
tured, lateral angles produced in a prucess which is obtuse or abruptly 
somewhat aoummato at the apex, turning outwards, sides orenulate: 
Bcutellum less strongly punctured than the pronotum : veins of mem- 
brane, straight, black on a pale ground ■ posterior tibim straight. 

429. DlFliOKUlNUB qUADBlCOBNTB, 8t&l. 

IhptorhmuB guadticorniH, St41, Eo. Hem., y, p. 182 (1876). 

d*. Very close to D. /wca^iw, Westw,, differs in the longer juga^ 
gradually acuminate, more divaricate, furnished with straight lateral 
margins ; pronotum more strongly rugose, lateral margins more remotely 
and more obtusely denticulate, process of the lateral angles twice as longi 
body narrower (8^0* 20; broad, 8J; breadth of pronotal pro- 

oesses, 12| mill. 

Reported from N. E. India, Assam (inihi). 
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430. DiPLOBHiNUB FUROATUS, Westwood. 

Att^oUfiu ^ fwrcatun, Westwood, Hope, Oat. Hem., i, p. 20 (1887). 

Phylloeephala diefans, Herr. SohalE , Wane. Ini., Tii, p. 71, t. 287, f. 740 (1844). 

Ofihoiehwops ^ fu/rcataf Walker, Oat. Het., i, p. 282 (1867). 

Diplorhmus fturcatmt Am. k Berv., Hilt. Nat. Ini. H^m., p. 178, t. 8, f. 6 (1848) , 
Dallas, Lilt Hem., i, p 860 (1861) ; Walker, 1. o. iii, p. 404 (1868) : YolL, FanneiEnt. 
rAroh. Ind N4orl., iii, p. 41 (1868) . Stal, Bn. Hem., v, p. 122 (1876). 

Fuscons: bemeljtra and Bcatellum a little paler: head large, por- 
rect, bifuroate : antennee short, very slender, pale : pronotnm scabrons, 
■ides serrate and posteriorly produced on both sides in a prominent 
angle: median line on hemelytra, blackish: membrane hyaline, with 
eight straight, black, longitudinal veins: feet lutescent (TYeifu;.). In. 
P. distons, H. S., the lateral margin of tho homelytra and a small longi-' 
tudinal line at base of the scutellum are oohreous ; beneath dark brown, 
more red-brown posteriorly : feet yellow-brown. Long, 18-19 mill. 

Beported from Java. Sumatra. 

Genus Macrika, Amyot & Serville. 

Hilt. Nat Ini Hem , p 179 (1848) pt , Dallas, List Horn., i, p. 360 (1861) ; 
Walker, Oat. Het , iii, p 496 (1808) St4l, Horn. Afno., i, p. 234, 244 (1864) ; Bn. 
Hem., ▼, p 118, 122 (1876). 

Body oblong-ovate : head triangular ; jagn flat, very acute, contigu- 
ous or somewhat so ; in Indian species, the second joint of the antennie 
extends at least by half beyond the apex of the head : sides of prono- 
tnm produced behind the middle m a gradually acuminated process, 
turning outwards and more or less forwards : posterior angles of the 
genitalia, in dP, hardly promiuulous, rounded. 

431. Maobina DILATATA, Distant. 

Ifaenna dxlatata^ Distant, A. M. N. H., (6 s) iii, p. 46, 62 (1870) : Waterhouse, 
Aid, t. 6. 

Broad, ovate : head broad, triangular, moderately covered with deep 
dark punctures ; juga slightly sinuated, divided at the apex, meeting be- 
yond the tylus which is much shorter : antennie with the third joint 
shortest ; fourth rather longer ; fifth longest, black, with the base rufous 
(the first four joints vary in difEerent specimens from rufous to luteous) : 
rostrum reaching anterior ooxm : pronotnm with the base slightly mgu* 
lose, somewhat orescent-shaped in front where it is bordered with a pale 
luteous band between the lateral angles, which are produced into two 
■tout spines directed forwards ; spinal apices blaok : anterior portion of 
the pronotum abruptly deflexed to tho head, transversely oostato, mo- 



188d»] B. T. Aildnaon---JVb^«i on Indim Bhynohoti. 3M 

derately panotnred with brown ; lateral borders dentionlated i eontellam 
naofiing beyond the base of the membrane, with five longitudinal^ in- 
distinct, somewhat oatenulate elevated ridges, which are sprinkled with 
Inteous, the median ridge generally most indistinct; membrane pale 
fuscous, extending beyond the apex of the abdomen : beneath and legs 
concolorous, thickly and finely punctured with brown : tibies suloated 
{Distant), i , long 16, breadth at base of corinm 6 ; exp. angles pronot. 
II millims. 9, long 17, breadth at base of oorium, exp. angles 
pronot. 12 mill. 

This species approaches M. roccinm, Walker, but differs in its much 
greater breadth: some specimens are of a much darker colour than 
others. 

Reported from the Naga hills 2000-6000 feet, N. Khasiya hills 
1500-3UO0 feet. 


432. Mac KINA coccinra, Walker. 

Macnna eoecinra, Walker, Gai. Unt , iii, p. 49/ (1876); Dist'Mit, A. M. N. H., (6 
a ), in, p. 45 (1879). 

Bright rod, very elongate-oral ; head acute, a little longer than 
broad ; tylus transversely striated ; jng>i contiguous, obliquely striated : 
eyes not prominent : rostrum partly black, extending to the first coxm : 
niitonne slender ; second joint much longer than the third, as long as 
the fourth ; fifth longer than the fourth, somotimos mostly black : prono- 
tum and SLutullum transversely mgulose ; the former with a ridge be- 
tween the posterior angles, which are acute, elongated and slightly in- 
clined forward ; sides in front serrated ; a transverse, sometimes testa- 
ceous, callus on each side near the anterior margins : scutellum much 
attenuated, rounded at the tip, with a few or many yellow speckles : 
abdomen truncated at the tip; legs sleiider: hemelytra thickly and 
minutely punctured; membrane pellucid (TTa^^er). Body long, 14|-15 
mill. 

Reported from Penang, India, Assam, Sikkim (mihi). 

Genus Tstroda, Am. A Serv. 

Hilt. Nat. Ini. H^m., p. 177 (1848) : DalUw, Liit Hem., i, p. 866 (1861) ( Wilkw, 
Cat. Het , iii, p. 498 (1868) : Sttl, Hem. Afrio., i, p. 284 (1864) j En. Hem., ▼., p. IIS, 
122 (1870). 

Head with the juga long, gradually acuminate, slightly diverging 
outwards, somewhat straight, and tip slightly rounded *, narrowed from 
the eyes, not incised at the eyes, lateral margins for the most part 
straight : sdeond joint of antenne a little shorter than the third, rest 
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almost equal in ltng^ih< sides of pronofeum laminated, produced anteriorw 
ly in a depressed porreot process, aides scarcely crennlate : sontellnm 
extending soaroely beyond the middle of the abdomen, ending in a 
vonnded point : veins of membrane rather straight. 

433. Tetrodes histsroides, Fabricins. 

Aranthia hiateroideat Fabr., Ent. Syst. Suppt. p. 626 (1798). 

Aehafweatat Fabr., Syst. RhynR., p. 188 (1808) : Stoll, Pnnaiaos, p 109, t. 28, f. 
197 (1788). 

Aalia h^aterfndast Fabr., Syst. Rhyn^., p. 189 (1808). 

ThyUoeephala fmcatUf Herr. Schaff., Wanz. Ins., Tii, p. 70, t 287, f 738 (1844). 
Mpgarh/ynchua 4-irp»nojitM, Westw , Hope, Gat. Hom., i, p. 19 (1837) ; Walker, 1. 

0. p. 493 (1868) P 

Tetroda h%$tero%d0at var. aumafranat Ellonr. Nat. TijdB. ▼. Ned. Ind., zziv, p. 
171 (1862). 

Tetroda hiateroidpat Am. A Serr., Hist. Nat. Ins. Hem., p. 178 (1843) ; Dallas, 
List Hem., i. p. 856 (1861) ; Walker, Oat. Hot., in, p. 498 (1868) ; Stsl, Hem. Fabr., 

1, p. 41 (1868); En. Hem., v, p. 122 (1876) ; Vollonhoven, Fanne Ent. TAroh. Indo- 
N6or., iii, p. 41 (1868) ; Distant, A. M. N. H., (6 s.), iii, p 45 (1879) ; Soott, Trans. 
Ent. Soc., p. 806 (1880). 

Hoad black, bifid, with the rostrum inserted below the lobes; pro- 
notiim obscure, flat, the anterior nncfle much produced on both sides, 
somewhat spinoso: scutellnm lilack with a white marginal line on both 
sides : hemclytra black ; body obscure (Fair), Long, 17 mill. 

Reported fix)m Java, Burma, Bengal, Sikkim (mihi), Assam (mihi), 
Sinkip island. 


434. Tetroda divakicata, Dallas. 

Tetroda dtvaneata, Dallas, List Hem., i, p. 366 (1861) ; Walker, Cat. Het., iii, p. 
493 (1868); Stal, En. Hem., v, p. 124 (1876). 

cf . Fuscous, punctured : juga divaricate : membrane whitish, veins 
black : body beneath more obsenro : antennie black, two basal joints 
fusoons [Dallas), Long, 13-14 mill. Hardly difforont from T. hitter oi- 
dee, Fabr. 

Reported from Nep41, Sikkim (mihi). 

486. Tetroda aUmaria, Dallas, List Hem., i, p. 356 (1861); Walker, Cat. Het., 
iii, p. 498 (1868). 

(f , Head testaceous, thickly and faintly punctured ; juga nearly 
meeting at the apex, lateral margins straight ; pronotum with the an- 
terior portion testaoeous, obscure, punctured, becoming dark brown 
posteriorly, with numerous small elevated testaoeons points ; sontellnm 
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dark biwn, nearly black, punctured, with numerous small warts similar 
to those on the pronotum, and on each side at the base a yellow impuno- 
tate line, which tapers to a point posteriorly : coriacooas portion of the 
hemelytra dark brown, punctured, with sereml irregular longitudinal 
testacoouB lines formed of small raised points; membrane whitish, 
opaque : body beneath testaceous, with an interrupted black band down 
each side within the lateral margin^, on the lino of the stigmata ; stig- 
mata white : pectus punctured with brown : legs testaceous ; femora 
punctured with browu : rostrum pale testaceous : autenum yellowish* 
white (Dallas), Lung, 12^ mill. 

Reported from N. India. 

43C. Tgtroda bilineata, Walker 

Tetroda hilxnfiatu Walker, Cai. Uet., iii, p. 49 1 (186R) 

Fawn-colour or blackish, or of an intennodiato hue, very thickly and 
minutely punctured : head very much longer than broad ; juga separate, 
lanceolate, twice the length of the tylns : eyos rather prominent ; rostrum 
extending to the iirst coxie : uiitonno) black, about one third the length 
of the body; second joint a little longer than the third; fourth longer 
than the second ; fifth a little longer than the fourth : pronotum and 
Bcutollum transversely and slightly striated : pronotum with the anterior 
angles porrect, much elongated, very acute ; scukllum atfenuoted 
rounded at the tip, with two whitish stripes which taper and converge 
from the base nearly to the tip and arc bordered with black on the outer 
side : abdomen boiieath in the blackish individuals of a dull dark red 
hue: membrano ciuoroous ; veins black (Walker). Body long, 14-17 
mill. 

Re|iur(od from Java, Sumatra, Malacca, Burma, India, Sikkim 
f mihi). 


Genus (im.LiA, Stel. 

llem. Afrk* , i, p 234, 243 (iHOt); Eii Tlom , v, p. IIB, 122 (1676}. 

Body oval: head much dilated, foliaceous, lateral margins distinctly 
incised at the eyes, abrnplly dilated at the eyes and forming an angle, 
thence rounded before the incisure ; juga very slightly distant : anterior 
lateral margins of the pronotum produced forwards in a depressed lobe. 

4;17. Gkllia MiORii’ENNis, Dallas. 

Tetroda nxgnpsnnxs, JlallaJi, Lint ileui , i, ]>. 357 (1851) ; Walker, Cut. Uet., iii, 
. 408 (1868). 

Qellxa ntgrxpenntg, StM, En. Hem., v, p. 123 (1876). 

d. Reddish testaceous, thickly and finely punctured: bead with 

J4 
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the lateral margins abruptly dilated a little before the eyes ; juga foliaoe- 
ons, rounded externally and nearly meeting at the apex t pronotum faintly 
rugose transversely, and with a distinct transverse ridge not far from 
the posterior margin : scutellum with its lateral margins brownish and 
with a blaok streak at each side at the baso : hemelytra with the disc 
brownish ; membrane black : margins of the abdomen forrnginons : body 
beneath with an irregular blackish band on each side on the lino of the 
stigmata which are white: legs testaceous; tibiee at the apex and the 
tarsi ferruginous : rostrum and antenns tostaceous, the latter somewhat 
ferruginous {Dallas). Long, 12^-13 mill. 

Reported from N. India, Karachi (mihi). 

438. Gsllu obtuba, Dallas. 

Tetfoda obtusa, Dallas, List Horn., i, p. 857 (1861 ) ; Walker, Cat. Het., iii, p. 498 
(1868). 

Qellia (^) obtusa, Btal, En. Hem., ▼, p. 124 (1876). 

d . Testaceous, very thickly and finely punctured : head with the 
juga foliaoeous, rounded at the apex, with the inner angles obtuse, not 
meeting; lateral margins with a minute black spine, tipped with yellow, 
on each side in front of the eyes : pronotum with an indistinct, trans- 
verse ridge near the hinder margin : scutellum with several scattered 
blaok points, and a black streak on each side at the base : membrane 
whitish, opaque: abdomen beneath thickly and rather coarsely punc- 
tured, with a large transverse impunctate pit on each side of each seg* 
ment, touching the posterior margin of the preceding segment; the 
space around each of the stigmata with an irregular patch of black 
punctures : pectus rather coarsely punctured, with a few scattered black 
points, and a black shining spot on each side of the motastethium : legs 
testaceous; femora with brown points: rostrum testaceous, with the 
apex blaok: autennin tustnceous {Dallas). Long, 131-14 mill. 

Reported from N. India. 

Genus Meoarhtnouus, Lap. 

Em. B4m., p. 65 (1882): Am. A Serv., Hist. Nat. Ins. Hem., p 176 (1843): 
Dallas, Lilt Hem., i, p. 861 (1851) : Walker, Cat. Hot., iii, p. 498 (1868) : BtU, Hem. 
Afrio., i, p. 234 (1864) ; En. Hem., v, p. 118, 123 (1876). 

Body very elongate : head very long, ending in a sharp, bifid point, 
the bifurcation so close as to appear above but a longitudinal groove in 
the middle of the head : eyes very small, hardly prominulons : antenn» 
long, 6-jointed, first very sliort, rest of equal length to each other : ros- 
trum very Bhoi*t, hardly reaching the insertion of the first pair of feet^ 
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joints nther equal : pronoium nearly oontinning the triangle fomed 
the head, without posterior spines turning forwards ; posterior angles 
not prominnlouB : scntellum elongate, rounded at the tip, extending n 
little beyond the half of the abdomen : bemelytra hardly allowing the 
margin of the abdomen to be seen ; membrane shorter than the coria* 
oeous portion : wings shorter than the hemelytra : abdomen flat above, 
slightly tumid beneath, olongato, broad at its base as the pronotum, 
gradually narrowing and abruptly truncate at the tip, nearly at the end 
of the hemelytra : feet robust, long, unarmed ; tarsi long (Am, ^ 8srv.]. 

439. Megauhtnchus rostratits, Fnbrioius. 

Athn rontrata, Fabr., Syai. Bliyiig., p. IBS (1803) Burm., Uandb. Bnt. ii (i), p. 
8C7 (1835) 

Lytjinni hasfatua, Fabr., Syfit. Bbyng., p 299 (1808). 

Metfarhynchua plonyatua, Laporlo, Rhm. llrm., ]i (iS (1832). 

JgA^arAynchun /(Uti/aruA, DallnH, Liat llem., i, p. 381 (1851); Wulke**, Oat. Ilcas. 
iii, p. 498 (18C8) . Voll., Fauno lilni. lud. Near., ir'i, p. 42 (1868). 

Megarhynchua roatraiuat Am. A 8orv., Iliat. Nat. luB. Ilrm., p 180 (1848) i TTerr. 
Boliaff , Wanz. Idh , ix, p. 303, t. 322, f. 999 (1853) . Ellonr , Nat. Tijddzkr. Ned. Ind., 
xxtv, p. 172, £. 81 (1862) ; RtM, Hem. Fabr , i, p. 41 (lh08) ; Ofrors. K. V.-A. PBph., 
p. 645 (1870) : Eu. Hem., ▼, p. 123 (1876). 

Clypeus of the head very long, bifid, with acute lobes ; head, protio- 
tum, hemelytra, body and foot, cinoreous, immaculate ; antenne alone 
entirely rufous (JE. roatratay Fabr.). Very elongate: head porreot, 
subulate, acute, suloate in tho middle : antonnm inserted beneath the 
head, pale nt the base, rufous at the apex : pronotum smooth, a little 
produced on both sides posteriorly, palo deep black before the margin : 
the margin itself white : scutellum elongate, smooth, flavescont ; margin 
white: hemelytra ferruginous, margin white: wings hyaline : body fla- 
vescont, with a deep black spot on both sides at the apex (L. haatatUBy 
Fabr.). Long, 20 mill. 

Reported from Philippines, Java, Sumatra, Cambodia, Coobin-Ohina, 
Siam, Rnrma, India, China, Sikkim (mihi). 

440. Meoarhtnchus truncatub, Westwood. 

Magarhynehua truneatUH, West., Hope, Oat. Horn., i, p. 20 (1887) | Dallas, List 
Hem., i, p. 861 (1858) : Walker, Cat. Uet., iii, p. 408 (1868) : Veil., Faune VAroh. lud. 
Neer.. iii, p. 48 (1868) : BiU, En. Hem., v, p. 123 (1876). 

Uagarhynchua ieataeaua. Am. A Serr., Hist. Nat. Ins. Hdm., p. 180 (1848) : 
Walker, 1. o., iii, p. 488 (1868). 

Large: snb-parallol, testaoeous-lnteons, pnnctnred fnsoons: head 
acuminate, scarcely bifid, pronotum simple, as broad as the abdomen, 
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■idea oblique, serrated: hemelytra fasoous, marked with pale lines: 
apex of the abdomen trnnoated {Westw,). Form somewhat similar to 
the broader examples of M, rontratus^ Fabr., head and pronotnm pnno* 
tnred fusoouH ; anterior lateral margins of the pronotnm narrowly palles- 
oent, not so strongly transversely rugose ; distinct median longitudinal 
line and fine anterior transverse wrinkle levigate ; posterior angles pro- 
duced in an acuminate tooth {8tdl). Long, 21 mill. 

Reported from Java, Penang, India, China, Assam (mihi). 

441. Megabhtnghus lihatdb, Herr. Schaff. 

Megarhynehus limatuSt Herr. Sohttfl., Wnnz. Ins., ix, p. 803, t. 32?, f. 098 (1868) : 
Bttl, En. Hem., t, p. 124 (187G) : Distant, A. M. N. H., (5 s.), iii, p. 45 (1879). 

Elongate-obovate, broadest over the pronotnm : head bifid, a little 
longer than broad : pronotnm and scntellum grossly punctured, trans- 
versely rugose : sides of pronotmm serrulate, roundly prominulous and 
moderately acute, though the Wangles are hardly prominent : scntellum 
with five weakly elevated longitudinal lines : the hemelytra finely punc- 
tured between the elevated veins : dark ochreous yellow ; tho feet more 
ferruginous ; hemelytra between the veins, purple-red. Like and closely 
allied to truncatiiSt Westw., from which it difiers in having head and 
pronotnm shorter, stature broader, punctuation stronger, ooucolorous or 
weakly foriniginous, rarely fuscous on the head : the lateral margins of 
the pronotum are not pallosceut, they are strongly rugose, posterior 
angles slightly and somewhat obtusely prominulous, no levigate longitu- 
dinal line or only a very obsolete one, no anterior transverse wrinkle or 
ridge. Long, 20-21 mill. 

Reported from Assam (mihi). 

442. Msqabhtkchub tbansversalib, Westwood. 

Tetroda traneveraalittf WoBtw. in Royle’s 111. Bot. Him , p. liv, 1. 10, f. 7 (1889) : 
Dsllu, Lilt Hem., i, p. 856 (1851); Walker, Cat. Het., iii, p. 493 (1868). 

Megarhi^nchusi?) transversaUa, Btal, Eii. Hem., y, p. 124 ,'1876). 

FuBcouB-blsck : acutely bicomuted; anterior angles of pronotum 
produced acutely forwards : pronotum and soatellum transversely striated : 
oorium black, very thinly punctured ; membrane whitish : antennes and 
feet black (Wettio,), Long, 15| ; broad, 7| mill. 

Reported from the Himalaya. 

443. Megarhtnghub dxvebbub. Walker. 

Jf^arhynckui, (Zirer«i«8, Walker, Cat. Het., iii, p. 498 (1868), 

Testaceous, subfusiform, narrowest at the tip of the abdomoDi thick* 
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ly and minutely punctured ; some of the punctures black : head a little 
longer than broad ; juga lanceolate, connected : eyes not at all promi- 
nent : rostrum extending to the fore coxfls : antennos slender, second joint 
much longer than the third, as long as the fourth ; fifth longer than the 
fourth ; pronotnm with the posterior angles prominent and nearly rect- 
angular ; sides in front serrated : soutellum attenuated, rounded at the 
tip, with some black speckles aiding each side near the base : abdomen 
wi£ti the hind angles of the apical segment extending beyond the anal 
appendage : hemelytra moi'e minutely punctured than the pronotufii : 
membrane pclliirid (Walker), Long, 12^ mill. 

Reported from India. Differs from M. trunratu^it Westw., in having 
the posterior angles of the pronotum more determinate and the thorax 
more abruptly contmeted. 



110 


A. 0. Bourne— On certain Earthworm from the [B'o. 1, 


IV. — On certain Earthworms from the Western Himalayas and Vehra 
Dun.— -By Alfred Gibbs Bourne, D.Sc. (Lond.), O.M Z.S., F. L. S., 
Fellow of University Oollegoy London, and Madras University. Oom~ 
municatcd hy The Superintendent of the Indian Museum. 

[Boooiyod Dooombor 15th, 1888 ; — Bead January End, 1889.] 

(With Plate HI.) 

Introduction. — These specimens were collected and placed in ray 
hands for examination by Mr. J. Wood- Mason, Superintendent of the 
Indian Museum, Calcutta. They come from two localities, Dehra Dun 
and Masouri. Dehra Dun lies at the foot of the Western Himalayas 
and at no great elevation. Masouri lies at an elevation of 5 — 6000 feet 
on the southern slopes of the Western IHmalayas. 

The worms from Dehra Dun belong to the three genera Perichouta, 
Periowyx, and Typhous. There is one species of each of these genera. 
The PerichoBta is P. houlleti, E. Perrier. The specimens of Perionyx are 
none of them in a sufficiently mature condition to enable me to charac- 
terize the species ; they differ in the shape of the seteo and in colour 
from P. saltans, Bourne ; neither can they be referred to P. excavatus, 
E. Perrier ; nor to P. m'inioshi, Beddard. The Typha'us I have referred 
to a new species, T. masoni. The worms from Masouri include three 
species of Lumhricus, or at any rate of some genus or genera of the 
Lumhricidos, and two species of Perionyx. The specimens of the latter 
are, like the specimens of Perionyx from Dehra Dun, immatuv^, and do 
not moreover appear to belong to any of the hitherto described species 
of this genus. I refrain from naming the species of Lumhricus, because 
I could only give an incomplete description and thus hamper any future 
observer who obtains them in a fresh condition. The literature with 
regard to the genera and species of the Lumhricidoe is already in great 
confusion. I am now acquainted with seven distinct species belonging 
to this family which occur in India. 

We have not at present many data with respect to the relation 
between the altitude and the worm fauna. 

I have stated* that Perichceta stuarti is to be found at an elevation, 
of 5000 ft. and also at one of 1000 ft., but this has proved to be a mistake 
which arose from my collector having mixed specimens from the two 
localities. I cannot find P. stuarti at any great distance down the 
ghaut. 

** On Indian Barthworms, Part I. Preliminary Notice of Earthworms from 
the Nilgirii and Bhevaroyi. Proc. Zool. Soo. 1886, p. 667. 
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Fletolier* han recorded epecimouB of the same species of worm from 
different altitudes, e. g.^ Lwnhrioui novcB-hollandicB from the sea-ley^ at 
Sydney and from 2,700 ft. at Capertee ; PerichcBia wigua from the sea- 
level near Sydney and from Springwood on the Bine Mountains. 

There is, 1 presume, nothing like the difference in climate between 
these Australian localities that exists between that of any hill-station in 
India and of the plains. So far as my observations go all the species 
from hill-stations differ from those of the plains. I have found species 
of PericliOita, Acanthodrilus, and Monihgaster on the hills and other 
BpecicB in the plains, but I have never found Lumhrima in the plains. 
1 do not know how far the present collection is an exhaustive one from 
the district, but so far it appears that Typhfvm is confined to the plainB 
or moderate elevations, while there is an undoubted Perionyx from 
Dobra Dun, and of the throe species of Perionyx previously described 
P. saltans comes only from considembio elevations, P. excavatus and 
P. m'^ntoslii come presumably from the plains, so that the genus Perionyx 
is also to be found at varying elevations. 

None of the species in the present collection are identical with any 
which I have hitherto found in Kouthem India. 

PeUICIIJCTA Ih.ULLETI. 

I do not propose to give any lengthy account of this worm without 
examining it in a fresh state. It is the loss necessary to do so as the 
existing accounts enable one io recognise it with groat certainty. It 
was originally described by Perri€n’,t and Heddard subsequently published 
two notes upon the species. 

In ouej of these ho has deseribod the setie which are jdaced on 
the clitellar somites as much smaller than the setee of the ** anterior 
pre-clitellar ” somites, and states that they terminate in a “ dis- 
tinctly bifid extremity ; the two points in which the seta ends diverge 
at a considerable angle from each other, but are connected by a 
delicate membrane. The opposite extremity of tbo seta, which is 
imbedded in the body wall, is abruptly truncated. The whole seta 
has not the S-sbaped curve, which is so constant a character in the 
group, but is curved only in one direction. As in the other sets of the 
same species, and in the sets of earthworms generally, the middle part 
is somewhat thicker ; but this region does not lie in the middle of the 

* Notes on Australian Earthworms. Proo. Linn. Boo. N. B. W. 1886, p. 646 } 
1887, p. 387. 

t E. Perrier, Reoherohes poor sorvir a rHistoire des Lombrioiens Terrestres, 
Konv. Arch. d. Mas. t. viii, 1872. 

t Proc. Zool. Boc. 1887, p. 880. 
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setiB, but is oloselj approximated to the posterior extremity ; the part of 
the seta whioh lies behind the dilated region is straight. The gexieral 
shape of these clitellar set®, apart, of course, from the bifid extremity! 
is like that of imperfectly developed ordinary setee. That this is not 
really the case with those setea is, however, clearly shown by the fact that 
all the Beta3 of the several rows comprised in the clitellum have precisely 
the same shape, and also by the fact that in two specimens of the worm, 
TV hich wore the first that came to hand, the structure of these clitellar 
Betas was precisely identical." 

The ordinary setes present also some variations in size. The seta 
immediately on either side of tho median ventral line is usually if not 
always larger than the others. The Beteo on the clitellar somites in 
my specimens agree with the minute description quoted above. 

Perrier states that the gizzard occupies somite IX, but I have found 
that tho septa separating somites VIII — IX and IX — X are absent, so 
that the gizzard may bo said to occupy somites VIII, IX, X, This is 
the position ascribed to the gizzard in P. /ea*, P. indica^ P. peregrinut 
and is moreover its probable position in P. sieholdi, P. japonica, P. 
musicay and P annulaia. These are all worms possessing other special 
oharactors in common, and further investigation will probably add to the 
list P. afinisy P. hirmanicUy P. sumatranay P. hasseltiy P. rohustOy P. 
aspergiUumy P, guadragenariay P. ehmgaiay P. schmardiUy P. capeiisisy and, 
possibly, P. queenslandica and P, dartileicnsis, 

The organs described by Perrier as testes arc doubtless seminal 
reservoii's; in position aud structure they agree with these organs in so 
many other worms. I have not, however, been able to find tho true 
testes, but could doubtless do so in fresh specimons. The spermathece 
aud prostates have been described and figured by Perrier. I have 
figured them in PI. HI. Figs. 4 and 5. Tho number, position, and struc- 
ture of the spormatheciB have been largely used as specific characters. 
The structure of tho prostate glands is a character of no less specific 
importance. 


Ttphasub maboni, sp. n. 

External charartrrs . — Length 130 m.m. ; width 6 m.m. Prosto- 
mium is short and broad and can be retracted so as to be hidden by the 
first or buccal somite. The latter is but very slightly marked off from 
the second somite aud is as usual devoid of setoB. The other pre-olitellar 
somites consist of two, three, or even four annuli. 

The clitoUum whoa fully developed extends completely round the 
body in somites XIV, XV, XVI, nearly the whole of XVII, and a small 
portion oE Xlll. 
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The olitellnm preeents Teniiftllj a Teiy onrions appearance owing 
to the Btraotnres about to be deaoribed. Between eomitee XV and XVI, 
and also between somitea XVI and XVII, there ia a pair of oral deprea- 
aiona in the middle of eaoh of which atanda a little papilla. Between 
somitea XIX and XX there are aimilar atmoturea, but the depresaioni 
are much leas marked and the whole thinf^ ia amallor. These atmoturea 
are a very little further from the ventral median line than are the 
ventral pair of aete on eaoh side. The malo pores are placed in somite 
XVII a little farther atill from the median ventral line ; they are on 
papillflD which lie in very deep pita. Those atmoturea are shewn in PL 
IILFig.l. 

** The ovidneal porea are placed anteriorly to the aetea in somite XIV ; 
they are aeparated from one another. 

The spermalhccal pores are very well marked slit-like apertures 
placed between somites VII and Viir ; they lie nearer the middle 
line than do selte 3.* The dorsal pores, intersomitally placed, are 
visible behind the clitellum ; they are especially well marked at the 
posterior end of the body. 

Nophridiopores are not visible. There are eight setas in eaoh 
somite ; they are confined to the ventral surface of the body. Their 
arrangement in eight longitudinal rows is whot chiefly strikes one on 
examining n spirit spociuion. In about the anterior two- thirds of the 
body setfc 1 and 2, and 3 and 4, lie nearer to one another than do Betas 2 
and 3, that is to say, the sotas are placed iu couples, but this arrangement 
gradually changes and in about the posterior third of the body the eight 
setffi still lying in a row on the vontiul surface are almost equidistant 
from one another. The veutral gap romains however a trifle wider than 
the interspace between any two sotai. 

The full complement of setm is present in the clitoUnm, but in 
somite XYII betas 1 and 2 are replaced by the groups of penial letaa 
described below. 

Septa . — The most amterior septum is septum IV — V (i. the 
septum which forms the boundary between somite IV and somite V). 
This and septum V — VI are very thick being exceedingly mnsoular. 
The next sepia which are developed are, I think, septa VIII — IX, IX — ^X, 
and X— XI. These are all fairly musonlar and placed close together, 
that ia to say, they do not correspond in position with the external 
divisions between the somites. It ia therefore exceedingly difficult to 

* I adopt tho convenient system of numbering the sotao snggoaied by Benham, 
■eta 1 being the seta which lies nearest the median ventral line on either side | seta 
S the seta immediately b^nd seta 1 and so on. 

15 
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state with oertaintj which segments they really bound. All the re- 
maining septa are very thin. 

Alimentary Oanal , — The mouth occupies the usual position and 
when the prostomium is protruded is overhung by it, but, as stated above, 
the prostomium can be retracted so as to be completely hidden by the 
buccal somite ; the mouth then appears to bo terminal. 

The buccal cavity and pharynx resemble those of T. orimtalis. 

The gizzard has precisely the structure described for that species. 
It is “ divided into two portions an anterior small thin-wallod com- 
partment and a large thick- walled portion, the gizzard proper, this last 
has a nacreous appearance on the outside and is lined by a very thick 

chitinouB layer.” It lies between septum V— VI and septum VIII 

TX and thus extends over three somites (VI, VII, Vlll). Muscular 
bands are attached to the walls of the gizzard and pass to the body wall. 

The alimentary canal is considerably dilated in somite XI or XTI, 
a pair of oesophageal glands being present. Prom the gizzard up to 
this dilation the oesophagus is narrow, and beyond the latter, until it 
widens out at about somite XVl, it is also narrow. 

There are four pairs of glandular bodies placsed on the intestine in 
the hinder region of the body. They are all bi-lobed and lie below the 
dorsal vessel and not above it. (Beddard states that they lie above the 
dorsal vessel in T, orimialis.) 

JVepWdta.— There are largo tufts of nephridial tubules in the 
pharyngeal region and a series of smaller tufts in the other pre-clitellar 
somites. I have especially noted the tufts which are placed near the 
Bpermathecal ducts. I am unable, from the specimens T have, to enter 
into further details with regard to the nophridia, but I have observed 
nothing which differs from Beddard’s account of these organs in T. 
orientalis and T. ganimi, 

Oenerative organs . — I am anxious to examine other specimens before 
giving a fall account of these organs. 

A pair of ovaries are present in the usual position in, I believe , 
somite XIII, but the specimctis being very contracted in this region it is 
impossible to be quite certain as to the number of any particular somite. 
The oviducts open to the exterior by a pair of pores placed in the 
anterior half of somite XIV. 

I have been unable to see the testes. 

I have found a single pair only of seminal reservoirs and near them 
a pair of bodies with a nacreous appearance which seem to be ciliated 
rosettes, as, oonnocted with these, I find the vasa deferentia. 

I cannot bo quite certain, but apparently both the seminal reservoirs 
and the oiliated rosettes belong to somite XI ; os mentioned above, the 
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■eptum which I have calculated to he Beptnm X — ^XI ii ft thick one, ftud 
they certainly lie posterior to it. The seminal reservoirs are very largo 
and extend backwards over three or four somites. 

The prostates (I reserve for the present any expression of opinion 
as to the desirability of retaining this term or substituting for it the 
term atria) ere large and lie one on either side of the body. Bach 
consists of an irregularly coiled, almost orange-coloured, glandular tube 
which is connected at one end with a muscular duct opening to the 
exterior in somite XVII. The vas deferens is connected with this just 
beforo it penetrates the body wall. There is a muscular sac containing 
several very long and sleudor pouial seta) , these project from the little 
papilla which lies in the depression round the male pore. These Betas 
are shewn in PI. Ill, Fig. 3. There are two varieties, one of which is 
noai'iy a quarter of an inch in length and much longer than the other. 

There is a single pair of spermathecie, the apertures of which lie be- 
twonn somites VI 1 and VIII, as shown in PI. II, Fig 1. Each spernm* 
theca is large, somewhat reniform in shape, and has arising from the hilus 
u short, very stout and muHcnlar efforeni duet. Opening into the duot 
neai* the hilus is a pair of diverticula. One of these is so deeply bi-lobed 
as to almost form t wo separate little sacs, while the other is slightly 
tri-lobed. Both have a very nacreous appearance which is not possessed 
by the spormatlieca itself. 

G&ii^ral Jiemarks. — There can be no doubt but that this worm 
belongs to the genns Typhtvus, Beddard. Two spooios of this genus have 
boon described, T. oriental ib* and T. gatnmi.'f 

I should have hesitated about placing this worm without farther 
information in a separate species had not Beddard described this second 
species T. gamnii; but this worm differs as much from either T. orientalis 
or T. gantmi as these latter do from one another. Beddard denies the 
existence of a prustomium. If this is non-existent it is a very remarkable 
fact. Beddard states that setos 3 and 4 arc absent from the somites 
which form thu cli tell urn in T. orientalis. He does not mention their 
presence or absence in speaking of T. gammi. They are present in my 
species, although not always visible on a more external examination. 
Beddard says nothing with regard to the arrangement of the seies in the 
posterior region of the body, so that 1 am justified in concluding that 
the arrangement which I haved noted is peculiar to my species; it gives 
the worm such a striking appearance that otic could hnrdly fail fo notice 
it. Beddard does not mention oesophageal glands as present in either 
T. oHentalig or T. gamnii, 

e Beddard, Ann. & Mag. Nat. Hurt. eer. 4, vol. xii, 1888. 

t Beddard, Quarterly Joum. Microbe Science, vol. xxix, lSb8. 
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Tlie]:e is still soma doubti 1 think, with regard to the position of 
the septa in aU speoies, and, until this is resolyed, it is diffionlt to fix the 
position of the testes, seminal reseryoirs, and ciliated rosettes. Beddard 
states that in T, gammi the two most anterior septa are septa IV— T 
and V— VI ; that one septum, presumably ¥I — VII, is absent and that 
** farther back are three thickened septa which lie between segments 
VIII, IX and X." Now, I belieye, that in ascribing a position to the 
internal organs we should determine the somite by the septa which 
bound it. It is true that the septum often appears to have a position 
which is not in aocordalioe with the limits of the somites as marked 
oztemally, but this may be seen in longitudinal sections to be due 
to the fact that the muscular fibres of the septum adhere for some 
little distance, either backwards or forwards, to the body wall. Bed- 
dard's statement that three septa lie between three “segments’* is 
misleading. Three septa bound two somites. I would interpret the 
“ three thickened septa “ mentioned above as septa VIII — IX, IX — X, 
and X — XI. If this be the case the single pair of testes and ciliated 
rosettes lie in somite XI. According to Beddard’s account of T. gammi 
they lie in somite X, while judging from his figure they would appear to 
be in somite XII. 

I propose to define the present species as follows 

T, oKMOfM.— Penial setm of two varieties lying together in the same 
■ac i the one variety vexy long, with a slight S-shapod curve and a sub- 
terminal dilation at the distal extremity, while the proximal extre- 
mity presents irregular transverse markings ; the other variety shorter, 
somewhat spear-shaped, the distal extremity fiattened and furnished 
with obscurely marked chevron-shaped ridges. 

The sete in about the posterior third of the body are not arranged 
in couples as in the anterior two-thirds, but are equi-distant from one 
another, the ventral gap being slightly larger than the interspace 
between any two setm. 

The spermathecss are provided with two diverticula, the one bifid 
the other obscurely trifid. 

I do not suggest any modifications of Beddard’s definition of the 
genus, but expect that some will be ultimately necessary. As far as we 
know, neither the character of the diverticula of the spermatheom nor 
the number of these organs themselves is of generic value. The number 
of intestinal glands probably varies in different species, and, further, I aiff^ 
not qtfite sure dbpat the position of the testes. 





EW OATES .JoumAfciat boo Braga] 1R89 Vo] I VIII Ft 11 


PI 











CONTENTS. 


Page 

Natural S%thry Notts from N N Iodw.n Maiinr Swvey 8f tamer 
* ImrestigAtor/ Commander C F. Oldham, R. N , eommmdmg — 
Senes II , No* I 8--1 The Tcpogmphy of the A? ahum 8ca in thi 
Netghhoutkood of the Larcadtves ii Tht Phy^^tml Features of 
sme of the Lateodm Islands^ with Suggestions as to ikevr Modi 
of Fmaatton ^ By Commander C. F* Oldham, R N (With 
Plates 1 and II ) ••• • . . . . . 1 

Uhl a new tpeats i^Flymg hvBaidfrom Assam -^By A Aicock, M.B,, 
OMZS, Bnpmtdendeni of the Indian Museum, (With 
Plate ni) •«. •*« *** »*t It U 

MatmaUfor a Flora of the Mokyan Pemnwla -^By GaoihiP Kino, 

M3 « LL D., FiB.S., C I B , Sn^nntniiimt of the BoyalBotmic 
^ Oardeut Calcutta ... ••• . . Id 

JDesenption of a New I^athraea from tht Eastern Bmataya^^By 
SnaciBOK-CAnAXH H. A. Cummins, Army Medical Staff ... 137 



JOURNAL 


OF TIIK 

ASIATIC SOCIETY OF BENGAL. 

Vol. LXIV. Part II.— NATURAL SCIENCE. 

No. I.— 1898. 


• NafiiHil 1li*>loi‘y fro>u 11. M Tmlinu Surrey Steamer 

‘ InM'stiiTMtoi’,’ (\\mnuniih r (^. /’. (thtliuu, Jt. ;V., ooniniaiiditi^. 
StMMi'H II. No. IS . — \. T/te Tttpa nnjthj/ of Ihr A}nli{un Sea in the 
tfjhhinnhfum nf (he LurritiliVf.i, li. The I^liysiral Vtaiures of mine 
of (he leo'cmh'i t u'i(h Suffiftsf ions (o their Moite of Jf'onna- 

tiun. — Jhj CoiiiniaiKli'i* C. \<\ Omoiam, H N 

Witli Pbilcs 1 & II, 

[Ri'Cfivod 15th Se| lonilior — 7ili Novombor] 
i Topography <f the Arahian Sea in (he N> iiihhonrhooil of the 
Jjacnulires. 

8|;CTI0NS and Tl-lWI’KllATrKF.S. 

Onl;^’ ill rocont years lias any cxpIoraUon been made of the bottom 
of the ocean in Indian Simis, beyond the liiindied-fathoni line. 

Bcfoie 18H1, the bund red-fat bom line, on the West Coast of ilindii- 
stan, was well sounded out by the oflieers of tbe Indian Navy, but no 
attempt bud been made to detiiie its limits in eitber tbu Ibiy of llengal 
or (hilf of Maitalmn. Since IHSI, tbeotruvrsof the H. T. M S, “liiyes- 
tiffutor ” have yearly been inn plowed, dniinjjr tlie tine season, in surveying 
tbe (joasts, sounding out to deep water, and taking-dce]» sea soundings 
and temperatures wlioii T'lakiiig passages to and from the surveying 
ground. From tbe soundings and tein])oriitureH obtained in tbo Bay of 
Bengal, Commander A. Carpenter, in 1887, was enabled to write a paper 
* Commuuioatod by the Natural Uistury Secretary. 

J. 11. 1 
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«ii ** Vhe llMi Twpmtare of the Deep Waters of the Bay of BengaL'** 
Smoilliso, owing to the survey of the Lnooadives and the freqnotit 
piMOgeofthe “InvesHgator’* past thisgronp, a large nnmber of deep 
fCMUi^iigs and temperatares have been aoonmiilated in the Laccadive 
avoa. Advantage is now taken of these sonndings to draw a chart 
•hewing the oontonrs in this region (see Plate I). 

In the lafcitade of Bombay the hundred-fathom line is distant 
about One hundred and twenty miles, the soundings deepen seaward 
from the coast giadnally, forming a shelf, which narrows on proceeding 
southward, until in the latitude of Cape Comorin it is only thirty miles 
broad. 

The geueral slope seaward, beyond the hundred-fathom line, is from 
two to three degrees : it is broken occasionally by ridges or spurs of 
comparatively shoal water, and in latitude 11** N a ridge, on which are 
situated the Elioalponi Beef and Androth Island, projects for fifty 
miles to the south-west. In the Laccadive area the eleven hundred 
fathom lino enoiroles the whole gi oup, oonnocting the reefs at this depth 
with the neighbouring slope from the coast of Hindustan. Two tongues 
of deeper water narrow the connection with the slope from the coast, 
and an extensive tract of depths over eleven hundred fathoms occupies 
a position east of the Laccadives, on a line between the tongues. 

The western islands and reefs are all situated on an extensive plateau 
of under a thousand fathoms, and are separated from the eastern by 
. a narrow fiat, averaging a thousand and twenty fathoms. The most 
aotfthem of the group is a submerged reef, situated on the eastern side 
of a plateau of under nine hundred fathoms ; the next two are also 
submeiged reefs, rising from a similar plateau ; south of these are three 
lagoon reefs, likewise oonneoted by depths under nine hundred fathoms ; 
and still further south are two groups each containing two reefs, and 
three isolated reefs, all rising from similar depths The eastern reefii 
Oonsist of three, namely, the two northern, situated on the ridge already 
mentioned as jutting out from the coast elope, and another ielaud rieitig 
alvapily from deptha of eleven hundred fathoms. 

Minikoi, in lattitnde 8” 15^ N,, sometimes spoken of as being om 
pf the Laooadivea, is separated from that group by depths of •»oeer 
twelve hundred fathoms, but has a submarine oonneotion with the 
Maldivee to the southward. 

The outer slqie from the plateau on which the ielanda are moatly 
•itnated is gradual, until the floor of the ocean ie reached in depths a 
little over two thousand fathoms. 

Soundings and tenyMratures obtained during themonflu of Ostdbdr 
• j. ▲. B. B., y<4. u«, ise7,9p.B8o-Bn. 



iMhoRgh in 4iBs«nt jtinMlw tkfnBManrtaw n«4 tMlf 
Onadln pattern, ooutneteA >]r Oa^ «l LoukUn >pn4 ■IwtWnHwiP 
Mae e«iTa«taA Hot tha ecron aappliad fran Kair 
ihat the waters of the eastern part of the Laooadiyes, in deptlis ^ 
Jmndred fathoms, are considerably warmer than the wa^rs totnu^ 
the Hindustan coast, and than those to the westwaid of the Iiaoeedife^ 
On the plateau a tempeintnre of 41** F. is reached at a depth of 
fethoms, while the same temperature is met with at 780 fathos^s oo'tfae 
thonsaiid fathom line near the coast. 

The bottom temperatures on th» western side appe^ somewhat 
erratic, bnt with one Oaoeption they ell tend to shew a liiglier tempex% 
tore over the plateau than on either sido The suifaoe tempanitures 
vary from 77^ F to 83*^ F , the highest temperature being in the M^h^ 
bonrhood of the reefs 

The isothermal lines vary in depth to 400 fathoms, after whioht 
they are even to GOO fathoms, from 700 until the bottom is reached they 
dip downward in the centre owing to the warmer waters o?er the 
Laccadives 

A curve shewing the moan temperature at different d^ptl^i 
from the surface to 1,800 faihoina, is shewn iii black at PlatH 
II. From the suifaco to 100 faihoius the curve depends on on# 
series of observations taken e\ery 25 fathoms ; from 100 to 4Q0 fathoms, 
it depiends on twelve obaeivations at vaiying depths, and from 400 to 
1,800 fathoms, the curve is the mean result of lift) -six observations i ktl 
these observations were taken in tbo moiitkH of October, November, #9 
Apiil, at the rhango of the monsuoiiM The curve shewn in iwd on tl|si 
same figure is taken f tom Commander Carpenter’s paper on the mdHtn 
temperature ot the deep wutois of the Bay of Bengal. It is deritfd 
from observations taken duting the fine seasun— November to May, 

The Arabian boa curve to 100 fathoms depends on so few obserei* 
tions that it is not desirable, up to this depth, to make any oompariSi^ 
with the Bay of Bengal curve. Beyond 100 fathoms, where tjlb 
observations are numerous, it will bo noted that thera is a diffcreoli 
oi about one to two dogruos ; the Arabian Soa on the west eoast m 
Uindustaii in October, November, and April, being that amount warnoMW 
than the Bay of Bengal At a depth of 1,300 fathoms the two oarvii|(l 
ooittcide, * 

Sections of some of ibo Laccadive islands and reefs— the direottMi 
of the seotiona taken lieing generally at right angles to the lesfg^ 
ot die islands— show that the under- water slopes vary from 10 to |f 
dogbees, and that the slopes of the lagoon islands are rather stespsr tldidi 
reefs, at Balra Far and Fervmul Pur* At Kurdamai the hot(d!l|il 
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dopetlS de g re o B aaoh aido! KiUan has ath^ of 28 degrees on the 
trest side and 27 to 10 degrees on the east : Ohitlac has the steepest 
on the east side, namely* 27 to 10 degsees, and 18 degrees on the 

The sections of Kavaraiti and AgatH ore yery similar, they have both 
a slope of 13 degrees on tlieir west sides, and h more gradual deolWity on 
the east sides. 

In Peremul Par and Betra Par^ which are lagoon reefs, the slopes vary 
from 14 to 16 degrees in the former, and 10 to 20 degrees in the latter. 

From the above it will be seen that the narrowest atolls, vir., 
JTardaana^, KiUan^ and Ohitlac have the steepest slopes. 

The nndeivwater slopes boyond the two-hnndred-fathom line would 
appear to depend principally on the shape of the peak on which the 
atolls are situated. 

ii. The Phyneal Features of some of the Laccadive Islands^ with 
Suggestions as to their Mode of Formation. 

The Laccadives (see Plate 1), a group of 001 al atolls and reefs, 
lying liom one hundred and twenty to two hundred miles from the 
West Coast of Hindustan, extend fiom Latitude 10‘*. N. to 14** N., and 
Longitude 71» 30' E to 74^ E. 

This area contains four submerged coral reefs, six coral reefs with 
sand cays, or small uninhabited islets, and eight inhabited atolls. Five 
of the atolls and thrae of the reefs were examined dating the visits of 
the ** Investigator ’* in October and November 1892-93-94 ; and are de- 
aoribed in the following notes : — 

KiUdn Island is two miles long N. N -W., a^a 8. 6.-E., and 
a quarter of a mile broad, having a ahallow lagoon on its side. The 
highest part of the island, which is about 25 feet above high water- 
mark, lies on the eastern side : from here tbeie is n general slope down- 
wards to the lagoon, its north and south extremes curving slightly to 
the westward. In places, ridges of coi’al and coial-sand stretch idong 
in the direction of its length, b]*eaking the geneial slope lagoonwards. 

The island is foimed of coral sand, coral saud rook, and broken 
fragments of coral reef rook, overlying a hard conglomerate composed 
of fragments of reef corals. The conil-saud rock may be seen exposed 
on the lagoon beach of most of the Laccadive islands ; it is of a friable 
nature, but its surface becomes very hard when exposed to the air. 
Most cf the houses ai'e built of blocks of this stone, which are cemented 
together with chunam. Qood water is obtained by sinking welle until 
the Qonglomerate reef rook is reached. 
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On the eastern ahore (he beach is oompoeed of broken honldero of 
reef eorals and oomminnted fragments. On this side the reef extends 
a hnndred yards from the beach, and (hen goes off into deep water; tlie 
reef does not dry, and a boat in fine weather oan always pass over it and 
ground on ’the beach off the ends of the island ; slmliow water of 5 to 7 
fathoms extends over half-d-mile. The lagoon appears io be 6 to 8 feet 
deep, and has two openings to it throngh the reef. These openings 
would soon close by the growth of the coral did not the natives periddi* 
oally clear the possages. 

The island appears to be extending lagoon wards, by the aconmnla- 
tion of coral sand washed from the reef; its extremes are. also being 
added to by the sand and debris washed np by the currents. Its snrface 
is thickly planted with coconuts, jungle being found only on the extremi- 
ties and where the island has extended lagoonwards. 

Mention has already been made of the reef on the eastern side 
of tho island ; that on the western side is different in character, being 
a reef a-wash at low water, which extending from the extremes of the 
island, encloses the shallow lagoon. Owing to the weather no examination 
was possible, but viewed from seaward it appeared to bo formed of coral 
in vigorous growth : the soundinga obtained shewed a gradnally increas- 
ing depth from tho reef to the 20- fathom line, where it drops into deep 
water. 

Chitlac Island extends N. N.-E. and S. S-W. 1} miles, and is abont 
one-third of a mile broad. Like Kiltan it forms the eastern side of a 
001 al atoll. Ridges and mounds of sand and coral were observed in 
different parts, highest mound being abont 30 feet above high 
water. On the eastern aide, inside the beach, is a long narrow depression. 
The eastern beach is covered with big boulders of reef corals. The 
fringe reef extends 20 to 30 yards from the beach, unoovers at low water, 
and has growing coral at its edge ; its surface being strewn with coitd 
debris. 

The north point of the island extends abont 200 yards beyond the 
cooonnt plantation, and curves towards the lagoon ; the fii>t 100 yards 
of this extension is covered with littoral plants, the last part with large 
bonlders of ooral broken off the fringe-reef, which here is very naiTOW. 
Sand has been washed up and has accumulated amongst the boulders. 

The north point of the island has altered in appearance since the 
last survey in 1848. At that time, an island existed off the north end, 
which at present is connected to the main, and covered with bushes. 
The natives report that tho conueotion was made in November, 1691, 
n storm from the N.-E. 
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The reef enolosiug the laf^on has two openiags through it, thnt to 
the north waid being bro id and shallow with numerous patches of grow- 
ing coral. An examination with a water-glass shewed that, off the 
eastern and southern sides, coral was growing in 5 to 7 fathoms, and 
evei 7 where off the western side of the atoll it appeared to be growing 
luxuriantly. An attempt was made to colleot some, but owing to defeo- 
tive means none was obtained ; the grapnel sent down, after catching 
several times and bringing nothing np, eventually caught a large mass 
of madrepore, and was lost. 

Inside the lagoon, and in the noithem entrance, numerous patches 
of Poriteit Madrepore, and blue coral wore growing, except towaids the 
south end where the bottom is principally coj'al sand. The absence of 
live coral towards the south end is no doubt due to the reef here being 
almost continuous, preventing the current and tides from supplying 
food, and the coral being killed by the accnmnlation of sand washed 
from the reef. In all parts where the tide ebbed and flowed live ooral 
was observed. 

Good water is obtainable on the island, and as in Kill An, is no doubt 
the drainage from the soil resting on the couglotneraio coral rock 

1 found several pieces of volcanic rook, find a green stone on the 
porth end of the island ; tliey were siiid by the natives to have been 
brought h'om Byramgore Reef, where a sfceumer with stone ballast had 
been wrecked. 

Kardamat Island extends 4} miles N. N.-E. and S. S.-W., with an 
average width of about a quai'ter of a mile. Like Kiltan and Chitluc it 
is situated on the eastera side of an atoll, and forms about one-thii d the 
oiroumferenoe. The centre of the island, and oldest pai't, is well covered 
with coconuts. It seems to ho formed principally of blown sand 
overlying ooral-sand rook. The letter oaii be observed in many places 
on the lagoon edge ; where it is exposed between high and low water, it 
generally dips at a slight angle towards the lagoon. 

The extremes of the island can’y a scanty vegetation of jungle 6 to 
8 feet high, but attempts are being made to grow coconuts over the 
whole island. 

The northern point of the island is formed by a spit of sand on 
which 1 found a quantity of pumioe, extending inland for about fifty 
yai*da from the extreme point ; it is strewn all over the surfaoe, and 
variea in siio from a marble to half a foot in diameter. 

Altliongh there is a large quantity on the point, it is not more than 
isfrequeutly found washed up on coral islands in other parts of th^ 
world, wheiw, as is the case at Kardamat, the oorreuta are fiaroufiUo 
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for oolleoting and washing up whatever may be floatiag in the votgli* 
booring seas. 

Thin pnmioe was first noticed by the surveying officers during their 
visit in the anrumn of 1892, and is mentioned by Dr. Alcook in 
in his Administrstion Bepoitfoi that year 

The Bonth extieme of the islend is a sandy point along which vege* 
tation is gradually creeping as the point extends 

The fnnge-rcof which fronts the eastern edge of the island is 
narrow, and has growing ooial on ita edge, only the surface of the reef 
being encrusted with Nullipore, or cemented into a i oef flat. 

The remaining pai t of the atoll, not occupied hy the island, is a 
eoral reef, awash at low water, the only openings being to the N.-B) , and 
very narrow In consequonco, there is very little live coral within the 
lagoon, tlie most notable patches being in the neighbourhood of the 
entrance and towai ds the we^toin side, opposite the centre of the is- 
land. The lagoon is from 2 to G feet deep. 

The soundings shew that the bottom slopes steeply on both the east 
and west sides ol tlic atoll, fiom about 20 fathoms into deep water, but 
towards the N N -E and S S.-W, the diiection in which the atoll 
soundings shew o much moie model ate slope, there is a depth of 272 
fathoms at iwo-and-a-half tiiilcs from the noith point, compared to fiOO 
fathoms at orie-and-a-quaiter mile from the east side, and 780 fathoms 
at one-aud-tliree-quaitei mile from the west side of the atoll 

Betra Par, This is an atoll six miles noith and south, and three 
mi^es broad, with an islet on its north-east end, and two sand oayt 
joined by patches of sand, on its eastern side. The islet is nothing bwt 
a sand cay, ouvei'ed with coconuts, extending neatly half-a-mile along 
the reef. Its inner side, which is washed by the waters of the lagpoon, is 
probably the oldest part, as it oames the tallest coconuts ; here the Ma 
is encroaching, the roots of the tieesare exposed, and several 4iave 
fallen. The north-east side of the islet is foimed by a shallow bay in. 
which are several slabs of coral-sand rook, which jutting out beyond the 
Hne of the beach show that that part of the beach has been washed away. 
The extiremities of the island are inoreasing in the dxreotion of itk 
greatest length 

The enoirsling iwef dries nearly everywhere at its edge at low 
water springs ; it is broadest on the eastern and southern skLes, and haa 
Only one opening through it, just south of the islet. 

1 examined the northern aud western sides of the reef, and the 
other eurveying officers visited the other portions. The midffilb of 
the weetem side is about 280 yards broad, and cm the extreme w e st e Wi 
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part » an iron band boiler which ranat have been part of a wreck ; 
it ie embedded al)oiit one foot and lies completely on the reef, bo that 
at low water I was able to walk round it. Two clumps of coral about 
one foot in diameter were growing on its outside, and several smaller 
inside. 

The reef here dries about one foot at low water and is covered 
with live coral. Of the latter the branching Madrepores were the most 
common, but a Poritei and Brain-coral wera also numerous* 

The north side of the reef is the naiTOwest ; it dries 8 feet at low 
water, is about 100 yards broad, and is composed of piled up coral, broken 
off the growing edge. 

Inside the lagoon the average depth is from 8 to 4 fathoms. Here 
are numerous coral clumps awash or dry at low water. I examined two 
of them and found that coral was growing on the sides, but the top was 
dead, and covered with Nullipore. 

Inside the reef, from the islet round the western side to the sand 
cays on the south side, is a remarkable broad shelf with about half a 
fathom water over it, formed of dead coi*al and sand, the coral being in a 
state of decomposition. 

This shelf is about half a mile broad on the north-west part, increas- 
ing as the width of the growing reef increases, and reaching a width of one 
mile to the southward. On its inner side it drops suddenly into the 
general depths of the lagoon which I have already mentioned os being 
from 8 to 4 fathoms. 

1 think that this shelf may be accounted for on the supposition 
that the coral reef commenced to grow at the inner edge of the shelf, 
and has worked seaward, leaving behind it a reef -flat, which is kept at its 
present level by sand and debt is being washed in fiom the enter edge, 
and by the solvent action of the sea- water. The eastern side of the atoll, 
not Iming so favourably situated as regards the currents and tides, has 
pot grown seaward sufficiently and rapidly to leave a reef-flat behind ; it 
is here also that sand and debris collect which would also assist in 
retarding the growth of the coral. 

The soundings shew a fairly corresponding slope on all sides, from 
the edge of the reef out into deep water. 

Part Mul Paf, This reef, which only dries at low-water springs, is 
somewhat crescent shaped, the concave side being open to the northwest. 
Its longest diameter is seven miles, and its width four miles. The edge of 
the reef diews at low water, but at high water and in smooth weather it 
is difficult to distinguish, andin many places does not break. The enoir- 
oling reef is very narrow, and 1 am informed by the officers who examiii- 
ed it (hat it is only growing at the outer edge. 
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iuiide tihe reef, and extending towardn the oeatre for aheat one 
mile, all round the south west and north sides, is a shallow flat or 
shelf with depths over it of under one fathom. It oonsists of sand and 
broken ooral, and seems, as in Betra Par, to be formed by the seaward 
growth of the reef and the dissoWing action of the sea-water. Inside 
this reef-flat the depths are from 3 to 6 fathoms, the oentre part oon- 
toining ridges of ooral which run K. N.-W. and S. S.-E. ; towatds the 
N.-E. side there are fewer ooral-heads, and here are several good bbat 
entranoes. 

At the N.-E. corner of the atoll is a small sand oaj with oorid 
boulders piled up on its eastern side. Patches of sand, which shew at 
low water, are also found on the eastom side of the atoll. 

From the appeal ance of the reef, the reef-flat, and the soundings, 
it is evident tliai the reef is growing westward and southward at a 
greater rate than in other directions. 

Kavaratti, Like the other eastern atolls of the group, oonsists of an 
island, with a coral reef on its western side enclosing a shallow lagoon. 
The island is 2 j miles long N.-E. and S.-E , and three-qnarters of a mile 
broad towards its north end, narrowing to about a cable half a mile from 
its south eitreme. The coral reef forming the lagoon runs paitdlel to 
and is about six cables from, the beach, it is awash at high water neap 
the not th end, but covers nearly half a fathom about the centre. 

On the lagoon side the island has sand hillocks 15 to 20 feet higb, 
lining the beach for about halt the length of the island from the N.-W. 
extreme ; in the centre of the island is a fairly level area, the land slew- 
ing up gently as the eastern beach is approached. 

The beach on the N.-E. side is strewn with large ooral bonlderi ; the 
eastern beach is exceedingly steep, with a narrow fringe reef. The 
natives of this island seemed better off than in most of the Laooadire 
islands ; they own sevei'al large boats which trade with Cochin. 

A comparatively wealthy and intelligent native who had lived here 
all his life was questioned as to changes that had occurred in the con- 
figuration of the island. According to him the most frequent gales are 
from the south west, when large quantities of sand are blown up and 
deposited on the western side of the island, only to be washed away by 
the currents and winds of the other season. Good water is obtained 
from wells abont 10 to 12 feet deep, formed by cutting through a thia 
stratum of coral rock below which the fresh water seems to lodge. 

AgatH (Auoutta) groups comprises two atolls situated N.-E. and 
S.-W. of ea^ other towards the extremes of an extensive plateau osny* ' 
J. u. 2 
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isg Irom 6 to 10 tothomi on it^ whioliiiiiido the 100 Itohom lino tziendt 
froin 15 allot and forma a ali^t ounro, the oonrez tide to the K.-W. 

The Boathem atoll haa the island o( Agatti ntnated on its oattern 
tide ; a broken coral reef forming a shallow lagoon estenda in two arma« 
Uke claws, from its north and aoatli eztremea, leanng a good entrance 
lor boats between. The island ia font miles long bj half a mile broad, 
its greatest breadth, as in Kayaratti, being towards its north end, 
narrowing to a point to the sunthward ; a narrow shallow channel 
separates the sonth point from the small island of KaIpnthL On the 
western and sonihern side of the island a long line of ooral-aand rook 
is exposed on the beach, as though the preceding sonth-west monsoon 
wind had removed the loose sand in the neighbourhood ; also towards 
the south end a line of it is visible in the lagoon thirty feet from the 
shore, while on both sides of the sandy spit forming the south point bro- 
ken and dead brauohes of the bashes lie on the spit Towards the north 
and north-west, where the island has its greatest breadth, the lagoon 
beach is being added to, and oooonnt trees are being planted : in fact, 
the whole of the north end is very level, and leads to the idea that it 
has been comparatively recently foimed by the deposition of sand from 
the reef and southern part of the island. The eastern side is steep loo, 
with a narrow fringe-reef. Kalpnthi is sitoated to the south of Agatti 
and is formed of coral rock and sand ; its northern point extends in a, 
sandy spit towards Agatti. 

The norlheni atoll extends five miles east and west, and has an 
average width of two-and-a-half miles. The coral-reef enclosing the 
lagoon is somewhat rectangular in shape, and is continnous, except on 
the western side, where there is a bioad shallow entrance ; in the centre 
is the island of Bnngarm, and two other islands and some islets are 
situated towards the eastern side of the atoll ; they are all very low and 
level, and no fresh water is obtainable ; as at Betra, they appear to be 
merely sand-oays ooveied with vegetation. Bungaira, the centie islet, 
dicwed signs of being washed away on its north and west sides, the 
coconuts on these sides having fallen and lay rotting on the beaolies. 
The oential portion of the lagoon is full of coral heads, with 2 to 4 fa- 
thoms of water between, but all round the inside of the reef is a level 
flat, similar to the flat at Betra and Pereinul Par ; it has an average width 
of one-thiiHl of a mile, except on the south side, where it attains a width 
of about three-qnarters of a mile. Flood tide was found to set 8. S.-B., 
ebb N. N..W. 

Off the westein side of Bengarra, and extending out towards the 
entrance, are two long sandy aims which curve round towards each 
other and dry ; they are pinbably formed by the deposition of the sand 
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daring ebb^ m follows— m soon m tbo lovol of the legoon daring ebb 
bai fallen to the level of the enoiroling coral reef, the remalniag wateve 
have to escape by the channel on the western side ; the current then is 
strong, and the island lying in the track, it rashes past with oonsider- 
able velocity ; the waters of the lagoon are filled with sand carried in 
daring flood, and the eddy oarrenta deposit this sand on the western 
side of the island, forming the two spits. From the soandiugs and the 
appearance of reef and reef-flat it seems probable that tlie reef is ez- ' 
tending southward more rapidly than in other directions. 

Suheli Par, of an oval-shape, extends nearly iiine-and-a-half miles 
N. N.-E., and S. S.-W., with a width of about throe-and-a-half miles. 
A very naiTow fringe reef, broken to the N.-W., encloses a lagoon with 
depths of 4 to 7 fathoms in it. The S. and S.-E., sides of the atoll are 
oocnpied by a shallow sandy flat similar to the flats in Betra^ Peremnl, 
and Bangaira reefs. The reef flat extends along the east side to the 
north extreme, but is much narrower here than on the S. and S.-B. 
sides. 

Two islands are situated on ilie reef-flat, one on the extreme north 
point, and the other three-quaiters of a mile from the edge of the reef 
on the south-east side of the atoll. They are both very low and level ; 
and like the islands at Botra and Bungarra are sand-cays, covered with 
vegetation. The northern of the two has in several places the sand of 
which it is formed cemented into coral-sand rock, which shews plainly 
on the eastern side, and there is still in process of formation. On the 
western side this rook has been broken up by the sonth-westerly gales, 
end is strewn over the beach just above high-water matk; the northern 
end Bonthern extremes are formed by sand spits which appear to be 
extending. The south island I had no opportunity of examining, bat 
the plan of it shews that it hns two arms or spits of sand extending 
from the extremes to the northward, in the direction taken by the ebb 
ourrent. No good water exists on either island. In addition to tbt 
islandB, a sandy spit and patches of sand, which dry, extend for more than 
a mile along the N.-E. side of the atoll. 

A shallow flat with 4 to 5 fathoms on it extends off the north end 
for about a mile, otherwise the hundred-fathom line lies about 2 cables 
from the reef. From the existence of the reef flat the atoll appeami to 
be extending most rapidly to the sontb and sonth-east sides. The islandll 
srs apparently formed first as sand cays. 

Peculiar eharaeteruHet to he noted from the foregoing oteeroariofi#. 

I. Kiltan, Chitlao, Kardamat, Kavaratti and Agatti are ail sitnsted 
on tbb eattora side of the atolls ; at Betra Par there is an iriet'and tm 
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md-oayo, at Perenml Par a sand oaj and patoliM of sand, at the north- 
am atoll Agatti, some small islefcs, and at Buheli Par two islets and some 
aand-oays ; these again are all formed on the eastern side of the reefs* 
with the exception of the island of Bangarra in the north atoll of the 
Agatti group. 

2. At Kiltin, CHiitlao, Eardamat, Eavnraiti and Agatti, the shallow 
depths where live ooral exists, and the fionriRhing condition of the edges 
of the ooral reefs on the western and sonthern sides, also the extensive 
shelf of reef-flat inside the outer leefs at Beti^a Par, Peremul Par, and 
the northern atoll Agatti, shew that the atolls are all extending west- 
ward, southward, and in the case of Suheli Par south and south-east- 
ward more rapidly than in other directions. 

3. The islands and islets are extending at their extremities, and in 
■ome oases are being added to on the lagoon side. 

4. The larger the atoll the deeper the lagoon. 

6. No signs of elevation or subsidence were observed. The islet 
at Retra Par, althougli being washed away on its N.-E. and S.-W. sides, 
is extending at its extremities. 

6. Large boulders of ooral rook are found on the beach, on the east 
and north east sides of the islands. 

7. With one exception, that of Peramul Par, the entrances to the 
lagoon are on the noith-east, north, and north west sides : that is, to 
windward. 

A careful study of the strong winds found in the neighboorhood 
of the Laccadives establishes the fact that the strongest of the ordinary 
monsoon winds is from west, this sometimes has a force of 4 to 5 ; also 
^ the vast majority of winds are from some point between N. N.-E. round 
« ^ 6.-W. It is evident that tliese winds and the seas caused by them, 
j^nld not have piled up large boulders and blocks of coral on the B. 
and N,-E. lee sides snfficient to form the foundations of the present 
ialands ; there must have been some other agency at work, and this ia 
probably to be fonnd in the hurrioanes of these seas. Hurricanes are 
rare at the Laccadives, but between these islands and the coast of India 
and to the south-eastward over the sonthem end of the Indian Penin- 
aula, huirioanea are comparatively frequent. Their coarse is to the W. 
N.-W. or north-westward, passing up between the Laccadives and the 
Malabar coast. (One of these storms is mentioned in the description of 
Ohitlao). Daring these storms the winds at the Laccadives would be 
B., N.-B. (the N.-E. being very strong) N. and then N.-W. At the 
latter point the wind would be moderating. 

The seas due to the buirioanse would strike on the eastsm aod 
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TO THI GlKBEi. 

Siamoni untied in u tube. 

^Cells of ovaiy with 1 or 2 ovules in each. 

Leaflets serrate ; frait drapaoeoas ... ... 1. Mbliju 

Leaflets entire ; frait baccate or oapsnlar. 

Flowers and staminal tabe narrow, elongate ; style elongfate. 
Stigmas 5 or 5-toothed ; leaves trifoliolate ; &ait 

baccate ... ... ... 2. Sandobicuh. 

Stigmas entire, single; leaves pinnate; fruit capsular 
or Bub-capsular« 

Petals in 2 rows ; ovary 7- to 9-collcd, with 1 ovule 
in each cell ; disk short, inferior to ovary il. Meoa phylljba. 

Petals in a single row ; ovary 2-lo 4-oolled. 

Disk short, annular; ovules solitary in the cells 

of the ovary ... ... 4. Chisochetob. 

, Disk cylindric, longer than the ovary; ovules 2 

in each cell of the ovary ... 5. DrsoxTLUif. 

Flowers and staminal tnbe globose or turbinate, style 
short or absent. 

Anthers included or incurved. 

Petals 8 ; fruit dehiscent or not ... U Amoora. 

Petals 5; fruit indehisoent. 

Style none ... 7. AolAU. 

Style short, thick ... ... 8. LAMBioir. 

Anthers exserted, never incurved, only partially united 
into a tube (in two species of Walsura not united.) 

Petals 5 ; fruit baccate, indehisoent ... 9. Walsuba. 
Petals 4 or 5; fruit capsular, dehiscent l(k Hstnea. 
**OeUs of ovary 2- to 8-ovaled; stigma discoid ; fruit capsular ; 

seeds large, fleshy, not*wiagod ... ... IJ. Carapa. 

*** Cells of ovary with numerous ovules in each ; stigma 

capitate ; fruit capsalar ; seeds thin, winged 12. Chickbasbia, 
Stamens distinct. 

Cells of ovary 8- to 12-ovulod; seeds membranous, winged 

13. Cbdbua. 

Cells of ovary with 1 or 2 ovules, fruit baccate ; seeds not 

winged ... ... ... - »• WiMOM. 

1. Melia, Linn. 

, Trees with pinnate or 2- 3-pinnate leaves, toothed or entire leaflet# 
•nd iMinMed nxUlnry flowenu; pabetoenoe often ntenate-menlj. Oa^ 
■hott, 6-« lobed, imbrionted. Ptialt 5-6, fine, epntbalnte-obbng, patent. 

J. II. 3 
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imbriciited in bod. Stamnal-tube ojlindrical, dilated at base and apex, 
10- or 12-Btriate and -toothed ; entbem 10 or 12, inoloded or partly ex- 
eerted, ebort, inserted near apex. Disk annular. Ovary 3- 6-oelled ; cells 
alternate to the sepals when equal in number to them. Style slender, 
nearly as long as the tube, stigma capitate ; ovnles 2, superposed. Fruit 
drupaceous. Seode with thin fleshy albumen; cotyledons foliaceons. 
Distrib. About 12 species ; Indo-Malaynn. 

Petals concBTe, obtuse ; ripe drape 1 to 1*5 
in. long ... ... ... 1. M, eompoeita. 

Petals flat, sub-acute ; ripe drape '6 to 7 in. 

long ... ... ... 2 M» Azedfirach, 

1. Mblia COMPOBITA, Willd. Sp. Plant. II 558. A tall tree ; young 
branches rather stout, atflrst covered with pale ]or)Re stellate pubescence, 
ultimately smooth and of a dark colour. Leaves 1 to 2 feet long, hi- or 
occasionally tri-pinnato, the leaflets on each pinna 5- to 11, petiolulato, 
from ovate-lanceolate to ovate-rotund, often oblique at the base, acumi- 
nate, serrulate or entire; the main nerves 7 or 8 pairs, snb-horizontal, 
rather distinct on the lower surface; both surfaces spaisely stollate- 
pubesoent when young, ultimately glabrous Panicles shorter than the 
leaves, pedunculate, spreading, stellate-haiiy, many-flowered. Flowers 
'3 to *35 in. long. Calyx hhes erect, ovate-lanceolate, stellnte-tomentose 
outside, pubescent or glabrous inside, much shorter than the petals. 
Petals linenr<8pathn1ato, concave, pubescent externally, puberulous 
internally. Staminal tube nearly as long as the petals, slightly 
expanded at the 10-toothed mouth ; the teeth bifid, silky-pubernlous 
on both Burfaoes; anthers exserted, pubescent. Stigma 5-toothed. 
Lrupe ovuid, I to 1*5 in. long, smooth, yellowish. Seeds one in each 
oell, smooth, pointed. W. and A. Prod. 1 117. (exol. syn. M. sitperba^ 
Koxb.) ; Dais and Gibs. FI. Bomb. 86 ; Thwaites Enum. PI. Ceyl. 
50 ; Bedd FI Sylvat. t 12 ; Brandis For. Flora 69. M. duhia, Hiern 
(not of Cav.) in Hook. fll. FI. Br. Ind. I, 545; De Oand. Monog. 
Fhan. 1. 453; Trimen Flora Ceylon Vol. 1. 243 (exo. from all the syn. 
M. superhat Roxb.). M. robusta, Roxb. Hort. Beng. 33; FI. Ind. II, 397. 
M. ausiralasicfi, Adr. June, in Mem. Mns. XIX, 257. If. ssthiopiea and 
Jf. Bombolo, Welw. Aponiam. Phyto-Geogr. Prov. Angola, 584 and 531. 
Jf. argentea, Herb. Ham. ex Wall. Cat. 1254 C. 

Malacca : llaingay No. 317 fXew Diet.), and probably in some of 
Ibe other provinoes. Distrib. Brit. India, Ceylon, Australia, Angola. 

This is a widely-spread species, and has received many namee. 
IVom the synonymy above quoted, 1 have excluded M. tiiperbtf Roxb., 
which 1 believe to be a distinct species,' with which the tree BiUied 
If. fitreumtee by Kurx (Jonrn. As. 1^. Bengal, Vol. 43, pt Sl» |k 188; 
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Vor. Flora Barm. I, 213)*ie proliably identical. In RoxbiiirgVi original 
decoriptionc of If. tuperha and If. rohutta^ he carefully etatee the di&r« 
enoes on which he depends for their separation. These are as follow:— 
Jf. iupefha, M. rohwta, 

Lewea bi« tri-pinnate, 2 to 4 feet loaves bi-pinnate, 12 to 16 in. 

long. long* 

FtowerB small, dull white, with an Flowers small, white, inodorous. 

offensive smell. Bracts solitary, filiform and often 

Bracts small, lanceolate, cadncous. very long. 

Sepals ovate-lanceolate, incnrved, Sepals ovate-oblong. 

Staminal tube with the segments 
Staminal tube lO-ribbed, hairy in- of its mouth minute and filiform* 
side, each of the ten teeth of the 
mouth divided into 3 4 or 5 short 
anbulate segments. 

Specimens of both trees were growing in the Calcutta Garden when 
Roxburgh described them, the one having been received from Suiida, 
the other from Malabar. Roshurgh, of whose sagacity and judgment 
one has a thousand oxamplrs, considered them as quite distinct, and it 
would take a great deal moio evidence than has been produced to make 
me believe that they aiHi conspucific. The Malabar plant (M. robusta) is 
cleaily the same as tiie Ce^rloii species which has since been identified 
with If ctnnpnhiia^ Willd , Sp. PLintar. 11 559. I cannot however agree 
to the view, til st put forward by Mr. Hiorn, that M. composita Willd. 
should be reduced to M, dabia, Cav. Gavanilles describes three species 
of Jfeha, vtz,, M. asedaiacli, azedirachta, and duhia, and he gives figures 
of the first two, but not of M. dubia. He describes flowers of the latter 
as like those of M Aeadirachta in site, the staminal tube as 6-toothedr 
with a possibility of more teeth an plvntas/ *'), and the stigma as 
peltate. Now, as a matter of fact, the flowers of 5f. composita Willd. am 
in sise and other respects like those of M. Azidarach^ and not like those of 
Jf. Azadirachta, The mouth of the staminal tube is many- toothed, and 
the stigma is ovoid, 5-toothed, and not peltate. Cavanilles’ description 
points to a plant belonging to some other genus thou MsUa, wliatever 
the ** original specimen " named If. dubia in the Herbarium of the Uni* 
versity of Bostook may he ; and it is on that specimen which the redno* 
tion of if. composita to if. dubia is based. ( See Hiem in Hook. fil. FI. Br» 
Ind. If 545.) No authentic speoimeu of if. superba is, so far as I knoWy, 
in ezistenee (the specimens issued by Wallioh, nnder this name, being 
reaily if. ruhusta^ ^xb. )• In my opinion if. superha Bozb., (the Snndn 
f.e., ifnlayan) species, cannot on account of its staminal tube (dettis)/ 
viUons intarnally and with nnmerous minute teeth at the month) be 
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eluded, like If. rohtuta^ Bozb., under M, co^inyonta, Willd. For the teeth 
of the mouth of the etarainal tube of the latter are at most bifid, while 
its inner surface is nearly glabrous. The only speoimens of Ifel^ known 
to me which fits Roxburgh’s description in these and other respects, were 
coHected in Burma by the late S. Kurz, and were desoiibed by him 
under the name M. hirmanim^ (Joum. As. Soc. Bengal, 1874, ii. 183 ; 
For Flora Burmab, I, 213). And 1 know of no other specimens of If. 
hirmanica than those of Kurz’s collecting. Certainly Maingay’s No. 317 
( Kew Distrib. ) is not the same, as I have determined by dissecting 
flowers of both. M. compositay Willd., is not really very distinct from 
the Japanese If. Tooaedwiy Sieb. and Zucc., which, in turn, is closely 
allied to M. Agadirach There arc, by the way, in the Calcutta Herba- 
rium, specimens from the Khasia Hills, Munipore, the plains of Assam 
and also from Sumatra, which, as far as I see, cannot be distinguished 
from Japanese specimens of M. Toosedan, If this identification bo cor- 
rect, the geographical area of the latter species will have to be largely 
extended. 

If. Azadirachiat Linn., is not found in the Malayan Pi'ovinces even 
planted. But M, Atadaracht Linn., is very common planted. It pre- 
sents several varieties, some of which have been elevated to the rank 
of species. 

Roxburgh desoribes a Penang plant which ho names Melia tomm^ 
fora. Of this no specimen is kuown now to exist. But he left an 
exoellent coloured drawing of it in the Calcutta Horbaiium, which shows 
it to be no Melia hut a Ohizocheton, Jack describes (Malayan MisoeL 
lanies I, 12) a Penang species which he named Melia exceha. The only 
•peoimenB known of this are what Wallich issued (under this name) 
as No. 1253 b, of his catalogue. The only Walliohiao specimens of this 
which I have seen ate without flowers: they have simple long pinnate 
leaves, and their faxies is not that of MeUa but of some other genus. 

2. Melia Aziparach, Linn Sp. PI. ed. 1 , 384. A small tree ; 
young branches rather slender, at first scurfy-pubemlous, afterwards 
dark-oolonred and glabrous. Leavez I *5 to 2 feet long, bi-pinnate, gla- 
brous when adult ; pinnie about 3 pairs, thp uppermost often 3-foliolate ; 
pinnule 5 to 7, opposite or sub-opposite, obliquely ovate or oblong-ovate, 
aouminate, sboi'tly petiolulato, 1*5 to 2 in. long, when young coarsely 
serrate, when adult serrulate or sub-entire. Panidzz shorter than the 
leaves, shortly pedunculate, spreading, lax, few-flowered, at first stellate- 
pnbernlons but ultimately glabrous. Flowerz *35 in. long. OalyxAobzz 
oblong-lanoeolate, pubescent. PztaU flat, oblanoeolate-spathnlaie, pnber* 
ulouB. Biamiml tube lilac, expanding at the 30-toothed month, glabrous 
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Otttflide, Bparingly pnbeBoent inside. Style oinrate at tbe apex $ eUgma 
10-lobed. JDn^ oblong, smooth yellowish, ‘6 or *7 in. long. Linn. Hort. 
Cliff. 161 ; Oar. DiM. 7 t. 893, p. 207 ; Boxb. Hort. Beng. 88 ; Bl« 
Ind. ii.'395; Wight lo. t. 160; Wall. Oat. 1250; DC. Prod, i, 621, 
Boise. FI. Orient, i. 954 ; W. k A. Prodr. i. 117 ; Adr. Jnss. in 
M5m. Mus. zix. t. 13, f. 4; Bot. Mag. t. 1066; Bedd. FI. Sylrat. 
t. 13 ; Brandis For. Flor. 66 ; Miq. FI. Ind. Bat. I, Pt. 2, p. 533 ; Ann. 
Mas. Liigd. Bat. V. 5 ; Knrz For. Flora Barmah. 1, 212 ; Hiern' in 
Hook. fil. FI. Br. Ind. J, 544; C DC. Monog. Phan. 1, 451. M, 
pervirens, Sw. Prodr. 67 ; Bot. Reg. t. 643 ; Roxh. Hort. Beng. 33 ; FI, 
Ind. ii. 395 ; Wall Oat. 1252 ; Dalz. ^ Gibs. Bomb. FI. Suppl. 15. 
M. Bukayun^ Boyh 111. Bot. 144 ; Griff. IHn. Notes 3.i5, 403. 

Planted in most of the Provinoes, and in all the warmer parte of > 
both the Old and New Worlds 

2. Sanodriodm, Car. 

Trees with trifoliolaie, coriaceons, entire leadets, the lateral with a 
short, the terminal with a lung potiolulu. Flowers pentamerous with 
imbricate aastivaiion, in axillaiy panicles. Calyx cup-shaped, its tube 
aduate to the base of the ovary, its lobes short. Petals free, oblong, 
obtuse. Staminal tube cylmdric, nearly as long as the petals, the 
mouth 10-tootlicd. Antlurs 10 or 8, included. Disk tubular, embracing 
the ovary and base of the stylo. Ovary iuimersod in the calyx-tnbe, 
narrowed upwards into the oolumnar style, 5-celled, each cell with 
2 collateral pendulous ovules. Style clavate at the apex. Stigmae 5, 
erect, sub-cylindric, fleshy, each surrounded at the base by a fleshy ring. 
Berry superior, sub-globular, fleshy, iiidehiscent, 3 5-cellod, and with as 
many arillate seeds ; the aril papery outside, pulpy inside.' DiSTaiB : 
About seven species — all Indo-Malayan. 

Stigmas united, radiating, their apices re- 
curved ... ... ... 1, S, radiutmu 

Stigmaa distinct, erect, sub-oylindnc. 

Stamina! tube rylindrio, ventricose in 
the upper half ... ... 2. 8 . Maingayi. 

Btaminal tube oyliudric, not ventricose. 

Leaflets emarginato .. ... 8. 8. emarginatunt* 

Leaflets more or less acuminate ... 4. 8. tndioam, 

1. SiLMDORiCtiM BADiATUM, King, n. sp. A tree 40 to 60 feet higb* 
Leaves 6 to 12 in. long ; leaflets snb-ooriaceons, broadly ovate, enl^ 
oblique, acute or shortly acuminate, the base slightly onneate ; vppatr 
anvf^ gUbresoent or glabrous, the lower pubescent on the midrib aaff 
6 to 10 pairs of spreading sub-praminent nerves ; length 3 to 6 
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lyvMidtli 175 to 4 i».; petiolnleB *2 to *5 in., the terminal one 1*5 to 2*6 
in. FoMsb with few short branohes, slender, 8 to 5 in. long, few- 
flowered, lax. FlowerB *25 in. long ; the pedicels about as long, slender, 
pubernlons. Oalyx oapnlar, loss than half as long as the petals, with 
5 shallow broad sab-aonte teeth, pnbemlons. PetaU narrowly elliptic, 
longer than the staminal tube. Staminal tube oylindric, not ventrime, 
ridged, glabrous, its mouth with ten subulately bifid teeth: anthers 
ovate with broad bases, included. Ovary oylindric, tapering into the 
short style; stigmas radiating, their apices recurved. IVnit unknown. 

Perak: Wray No. 3345; King's Collector No. 6001. Singapore: 
Bidley No. 4822. 

This differs from the other three species in its stigmas which unite 
to form a radiate discoid mass, the edges being recurved ; while the other 
three species have erect slender un-united stigmas. 

2. SiNOORicnH Mainoayi, Hiern in Hook. fll. FI. Br. Ind. I, 554. 
A tree. Leaves 6 to 8 in. long : leaflets elliptic, sub-glabrous, sub-acu- 
minate, the base obtuse or sub-acute ; main nerves 6 to 8 pairs, de- 
pressed on the upper, prominent on the lower surface, spreading ; length 
2 to 5 in., breadtii 1*5 tu 3 in. ; petiolules *35 in., the terminal one 1*25 
to 1*75 in. Panicles shorter than the leaves, lax, puberulous. Flowers 
*35 to ‘45 in. long, their pedicels of about the same length ; bracteoles 
minute, subulate. Oalyx fleshy, obscurely toothed, minutely pilose. 
Petals three times as long as the calyx, fleshy, elliptic, blunt, glabrous. 
BteminaUtnhe cylindrical, venti icose in the upper half, ridged ; the month 
with 10 bifid teeth. Stigmas erect, ratiier long. Fruit unknown. 
0. DeCand. Mem. Phan. I, 462. 

Malacca; Maingay (Kew Distrib. No. 328). 

I have seen only Maingay’s Malacca specimens. They resemble 
6. bomoense, Mtg., of which I have seen the type specimen ; but that 
•pooma has narrower and longer leaflets with more numeious lateral 
nerves ; it has also smaller flowers. 

Mr. Hiern describes this as a tree, M. C. DeCandolle as a shrub. 

8. SAMDORicaM EMARtiiNATUV, Hiem in Hook. fil. FI. Br. Ind. 1, 553. 
A tree. Leaves 6 to 7 in. long ; leaflets obovate to elliptic, the apex 
emarginate and usually mucronato, slightly narrowed to the oblique 
base ; main nerves 5 to 6 pairs, spreading, slightly prominent ; len^h 
2 to 3*5 in., breadth 1*25 to 2 in., petiolules *35 to *5 in., the terminal 
one 1 to 1*25 in. Panicles sliort, dense ; flowers *2 in. long, shortly pedi- 
oellate. Calym cup-shaped, slightly accrescent. Staminal-tiibe with 
8 or 10 sub-glabrous emarginate teeth. Fruit (immature) sub-globular 
or obovoid, densely and minutely tomentose. C. DeCaud. Mem. Phan. I, 
461. Beecarianumt Baill. in Adansonia, 264. 

Malacca: Maingay (Kew Distrib. Na 331). 
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1 tfcytt »een only Maingaiy’i imperieot tperi m eM of thin. Theihtm 
dMoription is copied chiefly from Hiern. 

4 . Savdorioum iNDiouM, Grt. Dies. VII, p. S59, th, 202, 208. 
A tree 30 to 40 feet hi^h. Leavet 9 to 18 in. long; leaflett hmtdlj 
ovate to ovnte-rotand, shortly and abruptly acuminate, the base nmnded 
or Bub-cnneate, slightly unequal ; main nerves 8 to 12 pain, spread- 
ing, impressed on the upper, prominent on the lower surface when dry ; 
upper surface glabrous, lower pubescent or puberulous, becoming 
glabrescent when old; length 4 to 8 in., breadth 2 to 4*75 in.; lateral 
petiolulos 3 to 4 in., teiminal 2 to 3 in. Panirlef several, scattered 
near the apices of the branches, only a few inobos long, few-flowered, 
minutely rusty -tomeniose. Fimoera ‘4 or ‘5 in. long ; pedioels *25 in.^ 
pubescent. Calyr minutely tomentose. Petals linear-elliptio, obtuse, 
fleshy, glabrous. Stammal tube narrow, fleshy, stiiate, glabrOBoent out- 
side and puberulous inside. Fruit sub-globose, obtusely 5-angled at 
least when yonng, densely but minutely pubescent, 1*5 to 2 in. in diam., 
filled with a yellowish acid edible pnlp; arillns with many spongy 
woody fibres; seed brown, glossy. W. A A. Prodr. i. 120; BInme Bijdr. 
I. 16.3 ; Adr. Jus in Mem. Mus six t. 16, f. 15 ; Hassk. Betxia, i. 146 ; 
Boxb. Cor. PI iii. 58, t 261 ; FI. Ind. ii 392; Wall. Cat. 1249; Knrs 
For. FI. Buima, I, 217 ; Heirn in Hook. fil. FI. Br. Tnd. I, 553 ; De 
Cand. Moil. Phan. I, 461 ; Miq FI. Ind. Bot. I Pt. 2., p. 541. Sandarumm 
nervoaurnt BInme Bijdr. I., 165 ; Miq. in Ann. Mas. Lugd. Bat. lY, 80» 
8. tematum, Blanco FI. Filip, ed i. 346. 8. glaharrimumf Haaah* 
Ptetxia, i. 145. Trichilia nervosa^ VahJ 8ymh. i. 31. Melia KoetjapBf 
Burm. FI. Ind. 101. T. venoaa^ Spreng. Syat. iii. 68. 

In all the Provinces except the Nicobar Islands. Dibtrib. Siam ; 
the Malayan Aichipelago, Burma. 

The fruit of this is edible, and on that account the species is occa- 
sionally cultivated. 

3. MkoaphtiiLSA, Hezqsl. 

A tree. Leaven large, pinnate ; leaflets opposite, slightly oblique. 
Panicles extra-nxillaiy, narrow and raceme-like, shorter than the leaves# 
Flowers more than 1 in. across when expanded Oalyx cupular, fleshy, 
sub persistent, annulate and thickened below the middle ; its txk\m 
adnate to the base of the ovary, its mouth irregularly 3 to 5-1obed. 
Petals 10, narrowly elliptic, thickly coriaceous, in two rows, free, imbii» 
cate. StaminaUiube cylindiio, its mouth obscurely crennlate ; anthera 
10, included. Disk cushion-shaped, many-lobed. Ovary seated on the 
disk, depressed, 7- to 9-colled ; style thick, stigma capitate, ovules one 
from the central angle of each cell. Oapsute large, sub-spherical, 7- ie 



84 0. for a Flofm of [Ko. 1, 

if 

0-lobed, 7- io 9-oelled, the pericarp reiy thick. Q9ed§ exalbaminoiia, 
oompreBBed, exarillate, glabrooB, with large hilmn and conferrainixiate 
ootjledonB. 

Dtbtrii). a single Malayan Bpeoies. 

Mrgaphyllaa Prhakbnbib, HemBl. in Hook. Ic. Plant. 1. 1708. A 
tree 20 to 40 feet high. Leaven when adnli 6 or 7 feet long {fide Hem- 
Blpy)y glabrons, the petiole and rachis comproBsed ; leaflets oblong, snb- 
ooriaceouB, sub-acate; the base oblique, anb-imncate or onneate ; the 
larger 12 to 15 in. long, 8 to 4 in. broad; poiiolnleB '35 to '75 in.; 
main norvea 30 to 12 pairs, spreading, cniying, slightly prominent be- 
neath. Paniclee 16 to 20 in. long ; the lateral branches short, racemose, 
few-flowered; the main rachis 4-angled, compressed. Flower-hude 
olayaie, naiTowed into a pseudo-stalk as long as the pedicel proper. 
Flowere 1 in. long, and about 1*25 in in diam. when expanded, their 
pedicels *85 in. long. Calyx ehorilj oylindiic, with a thick lobulated 
ring outside near the thickened base, puberulons outside 8taminal~iuhe 
shorter than the petals, pubescent inside below the insertion of the 
anthers, otherwise glabrous. Anthers elliptic. Ovary and lower half 
of style minutely tomentose. Fruit globular-pyriform, densely but mi- 
nutely tomentose, about 3 in. in diam. ; the pericarp 1 in thick. Seeds 
1 in long. 

Perak; at elevations of 3,000 to 4,000 feet, Scortechini, Wniy, Curtis, 
King's Collector. 

This genus was placed by its author provisionally next to Chisoche- 
tm fo which it is no doubt closely allied, the points in which it chiefly 
differs from that genus being its two-ranked petals and 7- to 9-oelled 
ovary. I give the length of the leaves as 6 to 7 feet on the authority 
of Mr. Hemsloy who, in his figure, shows the leaflets as very numerous. 
None of the Herbarium specimens which 1 have seen enable me to esti- 
mate either the length of the former or the number of the latter. 

4. Chisochetox, Blume. [Schieochiton ) 

Trees or shrubs. Leaves equally pinnate ; leaflets entire, opposite 
or sub opposite, more or less oblique. Flowers polygamo-dioeoious, in 
estit^aiillary, larely axillary, divaricately-branched panicles and nume- 
rous ; or in spike-like racemes or cymes and few. OaJyx small, cup-shaped 
or oylindrio, entire or 4-5-toothed. Petals 4-5 or more, usually 
linear-elongate or oylindrio, at first cohering in a tube especially 
below, at length spreading, somewhat imbricated or valvate. 8ia» 
minal tube elongate, slender, tubular, 4 to 12-lobed at the apex, lobes 
entire or toothed ; anthers linear, equal in number to and alternate 
with the lobes, included or somewhat exserted. Disk short and fleshy, 
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or iobtilar. Ottary shoH), 2* 4-cel1ed ; style filiform, nsuftlly exceeding 
the staminel tube ; stigma capitate or c^lindrio, nsnally with a ring at 
its base; ovales usually one in each cell. OapauU sub-globose, often 
beaked, thickly ooriaoeous, 2- 4-ceiled. Seeds often endosed in an 
imperfect aril j cotyledons usually peltate. — D ihtrib. An Indo-Malayan 
genus of about 22 species. 

Inftoreacence mly a few inches Umg^ much shorter 
than the leaves^ spike-liJcCj few-flowered ; fmii 
beaked, 

Flowers *5 in. long, narrowly cylindrical 
in bud ... ... ... 1. 0, spicaius. 

Flowers *9 in. long, widely cylindrical in 
bnd . . ... ... 2. 0. paudjhrua. 

Inflorescence eTfra-arillary^ spike-like ^ a foot long 
or upwaids, tnchuhny tht peduncle 

Flowers confined to the terminal two 
inches of the inflorescence, the pedun- 
cles very much longer ; flowers *5 or *6 
in. long, 4-meroua, cylintl ic in bnd ; 
fruit beaked ... ... ... 3. 0. KunstUri. 

Flowers on short lateral branches scattered 
along the racliis of the inflorescence. 

Flowers *76 to *1 in. long, 4- or 5- 
merous, clavato in bud; frait beriked 4. 0, penduHflorus. 

Flowers 1*2*5 to 1*5 in. long, cylin- 
dric in bud ; petals 7 to 9 ; fi uit 
not beaked ... ... 5.0 ruhiginosus. 

Flowers on distant lateral glomeruli 1*25 
to J‘5 in. long; petals 5; fruit sub- 
globular, not beaked ... i.. 6 0 princeps^ 

Inflorescence extra^ariJlary, paniculate. 

Young shoots, under surfaces of leaves, 
petioles, and inflorescence pubescent or 
tomentose. 

Panicles as long as the leaves ; flowers 
*25 in. long ; petals 4, anthers much 
exserted from staminal tube ... 7 0. glomeratus. 

Panicles about half as long as the 
leaves; flowers *45 in. long; anthers 
included in staminal tube ... 8. 0. eryihrooarpus* 

Baohises of leaves and both surfaces of 
leaflets minutely pnbesoent; panicles 
J. II 4 
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pnberalonB; flowers *5 to *6 in. long, 
their bads very olavate ; calyx with an 
annnlas below its teeth ... ... 9. C. annulotw^ 

Bachises of leaves sub-glabroas ; midrib 
and nerves of leaflets minutely pnbesoent 
on the lower surface when young ; flow- 
ers ‘5 to *6 in. long, oyliiidric in bud ; 
calyx not annulate ... ... 10. (7. maefropkyllut. 

Leaves everywhere glabrous. 

Petals 5 ; leaflets 2 to 4 pairs ; 
panicles longer than the leaves, much 
branched ; flowers *5 in long ; sta- 
minal tube truncate with about 14 
broad shallow teeth ... ... 11. (7. macrolhynnto. 

Petals 4. 

Mouth of staminnl tube almost 
entire, slightly waved ; flowers 
‘4 or *5 in. long ... ... 12. C. laseiflorus. 

Mouth of stamina! tube with 6 
long lanceolate teeth. 

Flowers greenish-white, fee- 
tid; fruit pyriform, gla- 
brous, deep red in colour... 13. C. paienr. 

Flowers yellow, fragrant ; 
fruit turbinate-globular, 
yellow when ripe ... 14.(7 divergew. 

1. Chibochbton SP 1 CATU 8 , Hiom in Hook. fil. FI. Br. Ind I, 550. A 
tree about 30 feet high ; young shoots and inflorescence decidnously 
tawny-tomentose. Leaves 8 to 12 in. long, equally pinnate ; leaflets 
2 or 3 pairs, opposite, membranous, oblong-lanceolate to elliptic or 
ovate, shortly and bluntly acuminate, the base ouneate, slightly obli- 
qhe ; upper surface quite glabrous, the lower with the nerves and 
midrib puberulous ; main nerves 4 to 6 pairs, carving ; length 2*5 to 5 
in., bref^th 1*35 to 2 in., petiolules *25 to *35 in. Panicles spike-like, 
axillary, 2 to 3 in. long, angled, adpressed-pabescent. few-flowered. 
Flowers *5 in. long, their pedicels about *1 in , pubescent. Calyx deeply 
onp-sbaped, tomentose, the month truncate sub-entire or irregnlarly 
toothed. Petals 5 (sometimes 4 P) much largei* than the calyx, narrowly 
elliptic, united by their edges, and densely and minutely adpressed msty- 
tomentose outside, glabrous inside^ Staminal tube nearly as long as 
the petals, narrowly oylindrio, densely adpressed-pnbesoent ontside, 
the month with 5 broad teeth. Stamens 5, elongate, narrow, inserted 
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below the month, included. Otfory minowly clIipHo; the etjle longi 
eylindrio ; sligma oepitate with a large central mamilla. JBhtU tranaw- 
aely oblong, tapering to each end, the npper end gompreaaed, acute, the 
lower terete, minutely maty-tomentoae ; aeeda two, anb-oompreaaed, *5 
in. in diam., length (including the tapering ends) nearly 2 in., breadth 
'75 in. C. DeOnnd. Mon. Phan. I, 535. 

Malacca: Maingay (Eew Diatrib.) No 363. Perak: Soorteohini. 
DfSTKiu: Sumatra, Borneo. 

The fruit of this is very peculiar, being in shape something like a 
spear-head The central part, in which the ^two seeds are contained, 
is trauBversely-oblong and thick ; above this iq a long compressed ooni- 
oaJ prolongation filled with a little pulp, while at the base the fruit is 
gradually nat rowed into a stalk. The sparsely-flowered spike-like in- 
floresoenee is also peculiar lu the genus. 

2. Chisocheion pauciflorus, King, n. sp A shrub or small tree; 
young shoots slender, puborulous, the bark dark when diy. Leaves 
5 to 15 in. long, equally pinnate ; leaflets thinly coriaceous, 2 rarely 

3 pairs, oblanccolate or oblong-lanceolate, sometimes ovate or elliptic, 
shortly and rather abruptly acuminate, the base cuncate ; the npper 
surface glabrous, shining; the lower dull, glabresceut, reticulate, puberu- 
Ions on the midrib and nerves ; main nerves 5 or 6 pairs, ascending, 
curving, slightly prominent beneath; length 2*5 to 9 in., breadth 1 to 

4 in , petiolules *1 to *2 in. Panicles or racemes from 1 to 3*5 in. long, 
extra-axillary, pnbernlous, 2- to 6-flowered. Flowers about *9 in., long ; 
their pedicels *25 to *5 in., pnberulons. Calyx fleshy, tabular, the month 
entire and truncate or with 4 or 5 shallow teeth, tomentose, about *25 
in. long. Petals 4 or nsnally 6, free, about *8 in. long, fleshy, spathu- 
late-elliptio or elliptic, blunt, minutely tomentose outside, glabrous in- 
side. Staminal tube nearly as long as the petals, snb-glabrons, obsenre- 
ly toothed at the mouth , the anthers from 4 to 8 or 10, varying with 
the number of petals, small, elliptic, included. Disc small, flat, tornen- 
lose. Ovary conical, tapering into the long oylindric style, sometimei 
narrowly oylindric (probably abortive). 8t%gma oylindric, obsonrely 4k 
lobed at the apex. Fruit (unripe), elliptic, with a stout acute apical 
beak, tapered at the base, every wheiw tomentose, the calyx peraistent 
and slightly accrescent. 

Perak: Soorteohini ; Wray, No. 2661; King's Collector, Nos. 3126| 
8318, 3896, 8467 and 4455. 

This species resembles (7. spicaJtus^ Hiem, in leaves ; but bas much 
larger flowers. Its fruit is as yet unknown. This also resembles 0. 
tmifolius, Miq., in leaves, but has larger flowers. 

3. Ohhochbiom Kunstleri, King, n. sp. A shrub 6 to 20 feet 
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high. Leaves 12 to 18 in. long, thoir petioles and radiuses rnstj- 
tomentose; leaflets 8 to 5 pairs, oblong-oblanoeolate or lanceolate, 
cuspidate, slightly nsrrowed to the onneate base. Upper snifaoe 
glabrous except the tomentose midrib; under surface rusty-tomen- 
tose, the 16 to 18 pait*B of spreading curving main nerves 
prominent. Spikes snpra-axillary, solitary, on very long peduncles, 
msty-tomentose ; peduncles 6 to 12 in., the flowering part about 2 in. 
Flowers *5 to *6 in. long, crowded, subsessile, minutely braoteolate. 
Oalyas cylindric, about 1 in. long, densely tomentose, the mouth with 
4 minute teeth. Peittie 4, oblong, concave at the apex, yellowish, seri- 
ceous outside, glabrous inside. Staminal tube shorter than the petals 
and coherent with them below, glabrous, with a few scattered coarse 
hairs near the middle outside, the mouth with 4 broad omarginate 
or erose teeth ; anthers 4, elliptic, included. Ovary ovoid, sericeous ; 
style cylindric with a few scattered hairs, stigma cylindric with a 
thin annulus at its base. Fruit sub-globular, tomentose, with a long 
thick apical beak, *75 in. in diatn., the beak ‘5 in. long. 

Perak : King's Collector, Nos. 4502, 7783, Soorteohiui. 

4. Ohibooheton PENDULiFLOBas, Planoh. ex Hook, fil FI. Br. Ind. 
I, 550. A shrub or small tree; young branches tawny- tomentose. Leaves 
15 to 24 in. long, their rnchisos tawuy-tomentnso : leaflets 5 pairs, oppo- 
site, with occasionally a terminal odd one, elliptic to ovate, the upper 
occasionally sub-obovate, all shortly acuminate ; ronuded at the base, 
or narrowed from above the middle to the sub-acute minutely cordate 
sub-oblique base ; main nerves 15 to 18 pairs, spreading, rather pro- 
minent beneath ; upper surface glabroscoiit, the midrib and nerves 
pubescent; the lower reticnlate, sparsely pubescent, the midrib tomen- 
tose: length 3 to 9 in., breadth 1*5 to 3 in., petiolules less thnn *1 m., 
tomentose. Paniclee about as long as the leaves, supra-axillary, on 
long drooping tomentose slender peduncles ; tlie lateral branches few, 
abort, densely flowered. Flowers *75 to nearly 1 in. long, on very short 
pedicels, dull red, 4- or 5- morons, clavate in bad, tbe lower port very 
slender especially in the barren flowers. Oalyx shoidi, tabular, the 
mouth entire or 4- or 5- toothed, coarsely pubosoont. Petals 5, linear- 
spathulate, concave and thickened towards the apex, longer than, and 
in their lower part coherent with, the staminal tube, pubescent iu the 
middle and glabrous on the edges outside. Staminal tube narrow, with 
a few coarse adpressed hairs near the apex outside, the mouth rather 
deeply 3- to 6- toothed, the teeth emaigiuate or eroee. Anthers 3 to 5, 
narrow, elongate, sessile, included or slightly exserted. Ovary snb- 
ovoid, short, sub-glabrous. Style long, slender, adpressed-pubesoent 
below, glabrous above. Stigma discoid, thick, surrounded at the base 



1805»] G. KiBg-^MoihrUk far a Flora qf ik$ Fmimnh» 99 

by an annular band. Fruit (unripe) ornate, tomentoae, on a very abort 
thick stalk, 75 in. diam. ; tlM apex irith a onrred thick blnnt beak. 
0. De Gaud. Mon. Phan. I, 586. MeUa penduliflora, Wall. Oat. No. 1255. 

Penang; Porter, Gurtu. Malaooa: Maingay (Kew Diatrib.) No* 
325. Perak; Soorteohini, Wray, King's Golleotor. 

In this speoies the flowers are of two kinds. One set, which are 
longer than the other, are very conspioaonsly olavate, the lower part 
being Aliform ; in these the oyary is small and infertile and the stameha 
are inolnded. The other sot have shorter thicker less clayate flowera, 
fertile oyaries, and ozserted stamens. 

5. Chisogubton RGB10IN08US, King n. sp. A tree 20 to 30 feet 
high. Leaves 2 to 3 foot long, tho petiole and raohisos tawny-tomentose, 
sub-oompressod. Leaflets 4 to 8 pairs, ooriaoeons, snb-opposite, elliptic 
to oblong, yery shortly acuminate, slightly narrowed to the ronnded mi- 
nutely Bub-cordato base : upper surface glabrous, except the tomentose 
midrib and main nerves, sub-roticulate ; the lower reticulate, msty-pnbes- 
oent ; main nerves 12 to 18 pairs, spreading, rather straight, prominent 
beneath ; length 5 to 12 in., breadth 2*5 to 4 in., petiolules about *1 in. 
Panicles spike-like, supra-axillary, about half as long as the leaves^ on 
long peduncles, the branches very short and crowded near the apex, brao- 
toolate. Flowers rather crowded, 1*25 to 1*6 in, long, on very short 
pubescent pedicels. Calyx cyliudric, cup-like ; the mouth truncate, entii’o 
or with 8 or 10 shallow irregular teeth ; tomentose outside, glabrous inside. 
Petals usually 7 sometimos 8 or 9, linear, sub-spathulate, slightly concave 
and thickened at the apex, 1 to 1*25 in. long, tomentose oxternally, 
glabrous internally. Staminal tube shorter than the petals and frte from 
them, narrowly cylindide and glabrous below, slightly expanded and 
pubescent at tho mouth ; mouth with 10 to 15 linear erect teeth : anthers 
from 10 to 15, elongate, alternating with the teeth and of abont the 
same length. Ovary ovoid, sorioeous like the oylindrio style; stigma 
oylindric. Fruit (unripe) ovoid, rugose, densely rusty-tomentose, 1*5 in. 
long. 

Perak : Soortechini, Wray, King’s Golleotor. 

This species is allied to 0. prineeps, Hemsl., but has a different 
inflorescence and smaller leaves. 1 think it possible that this may be 
Melia tomentoea Roxb., a species from Penang, of which there is no speci* 
men extant, but of which there is a drawing (reduced in sise) in the 
Calcutta Herbarium. The only serious discrepancy is that Roxburgh 
describes and figures only five petals ; whereas in all the Perak spedineiii 
which 1 have examined there are at least 7, and in many 8, or 9, and in 
one even 10 petals. 

6. Gbisoohitoh PRiNOiPS, Hemsley in Hook. lo. Plant, t. 1844 
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An nnbranohed tree 40 feet high. Leaoet 9 to 10 feet'long ; the raohiees 
somewhat oompressed, pabernlons. LeafUU ooriaoeons, opposite, oblong, 
acnte, the base rouiidod and slightly oblique : upper surface rugulose, 
shining, glabrons except the tomentose midrib and main nerves ; lower 
Bui*face reticulato-areolate tawny-pubescent ; main nerves 15 to 80 pairs, 
spreading and little curved ; length 9 to 18 in., breadth 2*5 to 4*5 in. ; 
petiolnle *8 in., atont. Paniclee spike-like, 8 feet or more in length ; 
the branches distant, sub-sessile, glomeriform, each crowded with 20 to 
80 elongate obovate shortly pedicellate flowers 1*25 to 1*5 in. long. 
Calyx ‘2 in. long, abdht one-seventh of the length of the petals, cupular, 
entire or with 3 or 4 rudimentary teeth, truncate, puborulous. Petals 5, 
linoar-spathulate, concave at the apex, adproBsed-sericoouB outside, gla- 
brous inside. Staminal-tuhe slightly adherent to and shorter than the 
petals, cylindric, slightly wider at the minutely 10-toothed mouth ; vil- 
lous in the lower half inside, otherwise glabrous ; anthers 10, short, 
linear, sub-included. Ovary small, cylindric, 5-groovcd, surround- 
ed by a small annular disc. Style cylindric, sparsely pubescoMt, slightly 
longer than the staminal-tnbe, cylindric. Fruit sub-globular, the apex 
depressed, the sides vertically grooved, rusty-tomentosc, 2*5 in. in 
diam. Seeds 8 to 5, 1*75 in. long. 

Penang: Curtis No. 1519. 

A remarkable species with very long pendulous loaves. 

7. CnisocHrTON olomkratus, Hiern iu Hook. fil. FI. Bl. Ind. I, 651. 
A tree 40 to 70 feet high ; young shoots deciduously tomentose, the 
bark dark when dry. Leaves 12 to 18 in., the petiole and rachises pube- 
scent ; leaflets 2 or 8, rarely 4 pairs, thinly coriaceous, opposite, elliptic 
to elliptic-oblong, very shortly acuminate, the base rounded, unequal- 
sided ; main nerves 9 to 11 pairs, spreading, prominent beneath ; upper sur- 
face minutely punctate when dry, glabrous except the pubescent nerves 
and tomentose midrib ; lower surface softly pubescent, the midrib and 
nerves tomentose ; length 4 to 6*5 in., breadth J*8 to 2*5 , petiolule *1 to 
*15 in. Panicles solitary, drooping, supra-axillary, as long as the leaves ; 
the lateral branches rather numerous, horizontal, pedunculate, each bear- 
ing several dense many-flowered small cymes, everywhere tomentose. 
Flowers *25 in, long, sub-Bessilo, minutely braoteolate. Calyx short, tu- 
bular, puberulouB outside, sub-entire or irreguhirly toothed, much shorter 
than the corolla. Petals 4, erect, elliptic, slightly concave, glabrescent. 
StaminaLtuhe much shorter than the petals and coherent with them, 
rather wide, glabrescent, the mouth with 6 to 8 long linear teeth. Anthers 
linear, elongate, much ezserted. Ovary ovoid, tapering into the cylindric 
style, and like it tomentose. Stigma cylindric, rather long, glabrons. 
(immature) sub-globular, on tUck slightly curved pedicels. 
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not apicmlate, Imt tapering ftt the bate into a riiort psendo^talk, rori^ 
tomentoao, I in. in diam., aeede two. 0. De Oand. in Mon% Phan* 
I» 632. Sehuoehiton P Wall. Oat 9040. 

Penang, Porter. Perak : King’s Colleotor, Noe. 8402, 10227, 10324. 

I am not satisfied that two dosely allied species are not united 
under the ahoye, as there is some difference in the number of main 
nerves in the leaflets, those in the specimens of King's Collector, No. 84i62y 
being rather less nnmoroas than in the other gatherings. 

8. OniBOCHfiTON ERYTUBOGAurus, Iliem in Hook. fil. FI. Br. Ind. 
I, 660. A tree; young branches rather stout, densely and minutely mstj- 
tomentose. Xeaeas equally pinnate, 12 to 15 in. long; leaflets 4 tO 6 
pairs, opposite, coriaceous, elliptic-oblong to broadly ovate, shortly 
abruptly and bluntly acuminate, cuneate or rounded at the slightly 
oblique base ; upper surface glabrous except the pubemlous midrib ; 
lower softly and shortly maty-pubescent ; main nerves C or 7 pairs, ag« 
ceuding, curving ; length 2*5 to 5*5 in., breadth 1*85 to 2 in., petiolnles 
2 in. Panicles clustered towards the ends of the branches, extra- 
axillary, about half as long as tho leaves, minutely msty-iomentose ; 
their lateral branches short, horizontal, cymose. Flowers *45 in. long, 
their pedicels shorter. Oalyx qylindric, the mouth truncate, sometimes 
minutely toothed, densely tomontose. Petals 6, longer than the odyx, 
fleshy, narrowly elliptic, blunt, ad pressed -sericeous outside, glabrous 
inside. StaminaUiuhe shorter than the petals and pistil, outside serioe* 
ous below and glabrous above, inside villous, with 5 or 6 rather deep 
blaut emargmato teeth ; anthers 5 or 6, included, elongate. Ovary 
narrow, pubescent ; etyle tapering ; stigma cyliiidrio, with glabrous cen- 
tral mammilla. ^Fruit sub-globose, nearly 2 in. in diam, minutely 
tomentose, blood-red (fide Maingay; when ripe. Seeds ez-arillatet 
flattened, 1 in. long, the testa thick, orange-red. G. Do Gand. in Moo* 
Phan. I, 534. 

Malacca : Maingay (Kow Distrib ) No. 322. 

9. Ghisocheion annulatub, Ring n. sp. A tree; leaves 18 to 30 
in. long, the petioles and rachises 4-angled, pubescent ; leaflets 4 to 7 
pairs, membraneous, oblong or elliptic-oblong, shortly and abruptly acu- 
minate, the base cuneate, both surfaces with very minute pubescence | 
main nerves 12 to 14 pairs, oblique, rather prominent beneath ; length 
about 9 in., breadth 3 to 3 5 in , petiolulos *25 in. Panicles solitsiy, sopr^ 
axillary, pubemlous, about as long as the leaves, with scanty spike-likt 
few-flowered branches which become shorter upwards. Fhwer-huds olav^i 
ate, *5 to *6 in. long, contracted into a pseudo-stalk at the base, their tmt 
pedicels *25 in. long. Oalyx campanulate, rusty-tomentose outside^ 
completely enveloping the petals in bud, with a Sickened wavy faaodi 
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abont its middle, and 4 broad oonvenient triangnlar teeth. Petolt 6 or 
more, the outer three serioeous outside and glabrous inside, the inner 
quite glabrouR ; all broadly elKptio, free from the staminaUtabe. Siami- 
wjJL-tuhe shorter than the petals, oylindrio, glabrescent, the mouth urith 
shallow broad erose teeth. Stamene 12, attached at the yery base of 
the tube; anthers lineur-elongato. Ovary conic, apparently 5-oelled; 
ftyU oylindrio, pubescent ; itigma disooid, concave. 

Perak ; Scortechini No. 7000, Curtis No. 2693. 

In its leaves, and also to some extent in its infloresoenoe, this agrees 
with the type specimen of C. apectahih^ Miq., oolleotod by Korthals in 
Borneo, and now in the Herbarium at Leiden. That specimen is in bud 
only, and neither Scorteohini's nor Curtis’s speoimons have fully 
expanded flowers. The buds both of this and of 0. apectahile are of 
the same olavate shape. Miquel does not describe the flowers of 0, apect- 
ahile^ and the buds in Eorthal's typo specimen are so young and 
BO few, that I did not dare to dissect one of thorn. The buds on 
Scorteohini’s soauty speoimons of this are also too young for accu- 
rate examination. But an examination of one of Mr. Curtis’s dis- 
closes the structure above described. The flowers are remarkable 
beoanse of the waved thickened band which runs round the exterior of 
the calyx just below the teeth. The ovary, moreover, of this appears 
to have 5 oells, whei^eas the species of the genus Ohiaorhetcn have only 
2 or 4. This character together with the lengthening of the base of 
the flower into a pseudo-stalk and the annular thickening of the base of 
the calyx, approximatie this species to the genus Megaphyllsa, In the 
meantime 1 put it into Ohiaocheton. Good flowering specimens of this 
singular plant are much to be desired. 

10. Chirooheton maorophtllus, King, n. sp. A tree 60 feet high. 
Laaaea 5 or 6 feet long, the petiole and rachis obliquely 4-angled, sub- 
glabrous; leaflets membranous, opposite, oblong, the apex with a short 
blunt acumen ; the base broad, rounded, unequal -sided : upper surface 
quite glabrous, the lower paler, minutely puhesoent on the midrib and 
nerves when young ; main nerves 18 to 20 pairs, spreading, rather pro- 
minent beneath when dry ; length 5 to 13 in., breadth 3*5 to 4 in., petio- 
Inles *3 in JPaniclea 2 to 3 feet long, narrow, pnberulous ; the branches 
rather distant, from 1 to 3*5 in. long, the ultimate branohlets oymulose, 
many-flowered. Flowera *5 or *6 in. long, narrow, on pubescent pedi- 
cels less than '1 in. long. Calyx onpnlar, pubescent, abont *05 deep, 
its month obscnrely 4-toothed or entire. PetaU 4, many times longer 
than the calyx, linear with spathulate concave apices, pnbemlons on 
the outer, glabrons on the inner surface. 8tam%ml-tube slightly shor- 
ter than the petals, adherent to tliem for half its length, outside glabiss- 
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Mt Mow but Miy nev tbo montb : iniido Tillouf ; umlAi iHdor t'hftQ 
1 h 9 tube with 8 mther deep linear 2- to 8- toothed lobee ; anihen oblong'i 
slightly esierted. Ovary broadly ovoid, lerioeons like the slightly oom- 
pressed style ; itigma small, cylindrie, with the upper surface lobed. iVttjf 
■ab«globalar, narrowed at the base, 3 in. in diam., the perioarp leatheiy 
thick and fleshy ; pedicel very stout, swollen, 1 in. long. 

Penang : Ourtis No. 2469. Perak : Curtis No. 2327. Singapore : 
Ridley No 4767. 

11. Chisooheion hagrothtbsos, King, n. sp. A tree 20 to 40 feet 
high. LeavM about 2 feet long, tho poHolo terete, the raohis 4-aiigledi 
glabrous; Uafleta 2 to 4 pairs, thinly coriaceous, elliptic-oblong, mi- 
nutely acuminate, the base cuneate, both Barfa.368 glabrous ; main neswes 
10 to 14 pairs, pi*oroinent beneath ; length 3 5 to 9 in., breadth 1*5 to 
3 5 in., petioiuloB *25 to ‘5 in Panicles longer than the leaves, angled, 
glabrous ; the branches distant, the lower again hi anched, the ultimate 
branchlets everywhere cymose. Flowers 5 in long, on very short pubes- 
cent pedicels. Calyx tubnlar, about 1 in. long, truncate or waved, ^ 
pubescent. Petals 5, five times ns long as the calyx, elliptic, thickened 
and concave at the apex, minutely tomentose outside, glabernlons inside. 
Staminal tube shorter than and free from the petals, its apex truncate^ 
with about 14 broad shallow teeth, sericeous on both siirfHces except to- 
wards the apex ; antheis 7 or 8, rather small, included, attached some way 
below the mouth Ovary ovoid-conic, sericeous like the tapering style ; 
stigma oylindrio, glabrous, with a flat ring at its base. Fruit depressed- 
globular, sub-rugose and with several vertical ridges, minutely tomeu- 
tose, 1 5 in. in diam 

Perak: Scox4eoliini, Wray, King’s Collector. 

I have seen only a single specimen in which the fruit approaohei 
maturity. The ninjurity of the fruiting specimens are in a young stagSi 
and the young fruits nre deeply rugose and fun owed and have a snudl 
apical beak. None of the specimens I ha\e seen have their leavig 
intact, and it is possible they may have more leaflets than I have deSf 
oribed above. 

12. Cbisoghiton LAXIF 1 . 0 BU 8 , King, n. sp. A tree 20 to 40 feet higbi, 
Loaves 1 to 2 feet long, glabrous ; leaflets 4 or 5 pairs, opposite, thinly 
coriaceous, elliptic to elliptic-oblong, cuspidate, slightly narrowed at the 
base, both surfaces minutely reticulate ; main nerves 10 to 15 pairii 
curved, ascending, depressed above and prominent beneath when diji 
length 5 to 9 in., breadth 1*75 to 3 in., petiolules *2 in. Panielos sol^ 
tary, eztra-azillaiy, slender, with a few primary branches ; the sdooiik 
dary branches short, few-flowered, the flowers usually in distant paw% 
sessile, *4 or *6 in. long. Calyx puberulons outside, leas than *1 m. loML 

J. II. 5 ^ 
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shortly ojlindrio, month entire or sometimes obsonrelyorenate, truncate. 
PetaU 4, many times longer than the calyx, linear, obtnse, slightly con- 
oare at the apex, pubemlons outside, glabrous inside. Stamival tube 
nearly as long as the petals and free from them, Tillons outside, glabroos 
inside, the mouth slif^htly wared Anthert 5, elliptic, included. Ovary 
small (in the male flowers), senceous. longer than the staminal 

tube, sericeous at the base, otherwise glabrous, stigma oylindrio. Ovary 
of female flower not seen. Fiuit dopressod-globose, tapering info a 
short pseudo-stalk, minutely tumontoso, 1*5 in. in diam., crimson when 
ripe. • 

Pei'nk : Soorteebini, Nos. 219 and 388 ; King^s Collector, Nos 1876, 
4348, 6735, 5765, 7783. 

Ill many respects this I’esombles 0. patens^ Bl., but it has larger 
flowers and much loss pyriform fruit. The staminal tube of this is 
moreover only slightly toothed at the apex, whereas that of 0. patens has 
6 long lanceolate teeth. 

13. CuisocHErON PATEKR, Blume, Bijdr. 169. A tree 20 to 40 feet 
high. Leaves with the petiole and rachis almost glabrous, 1 to 3 feet 
long; leaflets 10 to 13 pairs, opposite or sub-opposite, thinly conaceous, 
oblong-lanceolate, rarely oblong-elliptic, shortly acuminate, the base 
narrowed and unequal sided; both surfares glabrous, reticulate, the 
lower pale and with the 10 to 14 pairs of curved spreading nerves and 
also the reticulations prominent ; length 4 to 7 in , breadth 1 to 2*5 in , 
petiolnle *15 to *4 in. pamdee about as long as the leaves (the 

female shorter), supra-axillary, pendulous, glabrous, with numerous di- 
vergent branches the lower of which arc compound, the middle spikc-like, 
and the uppermost short and cymose. Flowers *35 in long, on short rather 
atout pedicels. Oalyx onpnlar, pubemlons outside ; the month entire, 
truncate or wavy. Petals 4, three or four times as long as the calyx, 
•nb-spathulate elliptic, glabrons, longer than and qnito free from the 
staminal-tuhe. Staminal tube free from the petals, cylindrio, ex- 
panding slightly upwards, pubescent near the mouth, otherwise glabrous 
outside, pubescent inside, the mouth with 6 long lanceolate teeth which 
are slightly shorter than the 6 linear elongate anthers. Ovary very 
small, surrounded by a notched fleshy glabrous disc ; style cylindric, 
pubescent; stigma oylindric, glabrous. Fruit pyriform, attenuated 
below into a thick pseudo-stalk, glabrous ; length 2*25 in. of which the 
stolk-like part is 1 in. Miq. FI. Ind. Bat Vol. 1, Ft. 2, 537 ; Ann. Mns. 
Lugd. Bat. IV, 29 ; C. De Cand. Mon. Phan. 1, 528. 0» Keloealya^ 
Hiern in Hook. fll. ih. Br. Ind. I, 551. G. De Gand. 1. c. 529. 

Malaooa: Ms ingay (Kew Distrib.) No. 328. Singapore; Andersoii 
No. 80, Hullett No. 800, Ridley Na 4763. Perak : Soorteohini No. 824 ; 
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Eiog's Colleotor Km. 8818, 10750; WnjVo, 1279. OtaOu 

No, 1685. Pahang Bidtey No. 4765. 

This flpeoioB, although a muoh amallet tree, very maoh roonirtblei 
0. diwrgew, BU in ite leaTOS and infloreooenoe. The leaflets, however, 
are of a thicker texture than those of 0. divergem and they dry of a 
different colour. The flowers of the two are almost exactly alike iti 
strnctare ; but those of 0. dioergem are yellow and very fragrant, while 
those of 0, patens are greenish- white and have a disagreeable odour like 
that of Paedfria foetvia and of some species of Lasianthus, The fruits 
of the two moreover differ, those of 0 diver gens being turbinate- 
globular or nearly so, of a yellow colonr, and more or less tomentose ; 
while the fruits of 0. patens are of a deep i-ed colour and glabrous when 
quite ripe. I have compared the type specimens of 0. patens^ Bl. and 
of C. hohealyxt Hiern , deposited, respectively, at Leiden and Kew, and 
1 find the two to be identical. 

14. CHisocuiLroN DiVEttOENS, Blumc, Bijdr. 169. A tree 40 to 100 
feet high ; young bi'anches glabrous, the bark dork-oolonred. Leaves 
9 to 18 in long, the main racliis deciduously pnhornlons ; leaflets 4 to 12 
pairs, membiunonR, oppusito or sub-opposite, nartowly oblong or oblong- 
lanceolate, shortly acuminate, slightly narrowed to the rounded or 
slightly ouneaie unequal base ; both surfaces glabrous, reticulate, the 10 
to 12 pairs of curving ascending nerves prominent on the lower when 
dry ; length 2 5 to G in., breadth 1*15 to 1*75 in., petiolnles '15 to ‘25 
in. Panicles solitary, snpra-axillary, pendulous, about as long as the 
leaves, pyramidal, the lower biwnches of the malo panicles 6 or 7 in. 
long, of the female 4 or 5 in., the ultimate brauchlets of both oytae-like, 
dense, many-flowered. Male Floweis *25 in. long, on short pubescent 
pedicels. Oalyx cupular, pubcrulous, the month entire or waved. Petah 
4, three or four times as long as the calyx and slightly longer than the 
staminal-tube, recurved, olliptic, obtnse, sub-glabrous. 8taminal~tuhet 
free from the petals, widely tubular, glabrous except a few stiHing 
hairs at the thtoat, the mouth with 6 lanceolate spreading teeth ; an* 
theix 6, linear-elongpite, about as long as the teeth of the calyx. Oearg 
small, iinrrounded by a narrow fleshy glabrous disc; cylindrio, pu- 
bescent; stigmo small, disc-like with an annulus at its base. FemaUt 
Jlowers like the males, but usually without authors ; the ovaty ovoid- 
oonio, pubesoeut. FrtUt obovoid or depressed-globose, tapering at the 
base into a pseudo-stalk, minutely tomentose, 1*5 in. in diam., fl-oelled, 
seeds about 2. Miq. FI. Ind. Bat. I, Pt. 2, 537 ; Ann. Mus. Lugd. Bah 
IV. 28; C. DeOand. Mon. Phan. I, 529. 0. fragrans^ Hiem in Hook!! 
fil. FI. Br. Ind.*I, 551 ; C. DeCand. 1. c. 529. 

Malaooa: Qriffith, No. 1062/1 Maingay, (Kew Distrib.) No. 324i 
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Pariik: Kiag'i Oolleotor, Nos. 4631, 4795, 6864 P Burma: Wall. 
Oat. 8069. 

I have compared the authentic speoimeDe of the Leiden Herbarium 
of 0. patontf Blume, with the type specimens at fLew of 0, fragran$, 
Hiem ; and I find them to agree exactly. 1 therefore adopt the older i 
name. The male panicles of this are rather longer and wider at the 
base than the female panicles ; but both are pyramidal. I believe the 
plant issued by Wallich as a Oupania (No. 8069 of his Oatalogne) may 
belong to this. The specimens are in fruit only and were originally 
named by Wallich Trichelia lungiaiima. 

5. Dtsoxtluu, Blume. 

Trees, mostly glabrous. Leaves pinnate ; leaflets entire, opposite sub- 
opposite or alternate, more or less acuminate at the apex and oblique at 
the base, coriaceous. Flowers paniculate, racemose or spicate, hermaphro- 
dite. Calya 4- rarely 5-fid, dentate or partite or sub-entire, imbricated, not 
accrescent. Petals 4, rarely 5, oblong, spreading, valvate or slightly 
imbricated. Staminal tube cylindrical, dentate or crenulate at the mouth; 
anthers 6, 8 or 10, short, included or the tips exserted. Disc tubular, 
equal to or twice as long as the ovary, crenulate or entire at the mouth. 
Ovary usually 3- 4-06lled ; style about equalling the staminal tube; ovules 
usually 2 in each cell. Capsule globose or pear-shaped, coriaceous (often 
thickly so), 1- 4-oelled, loculicidal ; seeds arillate or exarillate, exal- 
bumiuouB. — 

Disjrib. Species about 100, mostly found in the Malay Archipelago, 
but some in Australasia. 

Flowers pertamerovb. ... ... ... J. D. arhorescens. 

Flowers tetbaverous. 

Inflorescence paniculate 

Panicles slender, lax, few-flowered. 

Leaflets linear-lanceolate ; flowers *6 in. 

long ... ... ... 2. D. anfjustifolium. 

Leaflets oblong-lanceolate, caudate-acu- 
minate ; flowers '15 in. long ... 3. B. dumossm. 

Panicles with few branches ; the branchlets 
very short, spicate, distant ; the flowers 
only *1 in. long, densely crowded ... 4. B. interrMptmm, 
Panicles with many divaricating branches, 
many-flowered. 

Leaflets minutely rngnlose when dry, 

their main nerves indistinot ... 5. B. aattamgalum. 
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Leaflets not roguloee wlien diy, their 
mnin nerf es disUnot 
Veins of leaflets wing^ed ; flowers 
, *25 in. long ... ... 6. D. vsiNilosNm. 

Veins of leaflets not winged. 

Disc hairy, slightly exceeding 
the enb-strigose ovary ; 
flowers '15 in. long ... 7. D. thynoidMim* ' 

Disc glabrous, half as long as 
the style, slightly oonstnot- 
ed below the thickened pi- 
lose mouth, ovary densely 
pilose , flowers *45 in long 8. D. iurbinaiwn* 
Disc glabrous, slightly lon- 
ger than the glabrous 
ovary ; flowers *2 in. long 9 D. oottuUUum 
Diso glabrous outside, pubes- 
cent inside, much longer 
than the densely adpressed- 
pubesoent ovary ; flowers *5 
in. long ... ... 10 D mamvthymm. 

Inflorescence apicate or racemose. 

Spikes or racemes from the stem or from 
the branches below the leaves 
Disc membranous, glabrous, obscure- 
ly orenate, longer than the densely 
pilose narrowly ovoid ovary ; 

flowers 3 to 35 in. long , fmit 
ovoid, apiculate, glabrous . 11. D cauHJlorwnu 

Disc fleshy, longer than the tomen- 
tose-lepidote sub-globular ovary , 
flowers *25 in. long, fruit ovoid, 
rusty-tomentose ... ... 12. D. Qrtgithii, 

Disc thinly fleshy, glabrous, orenu- 
late, longer than the depressed 
sericeous ovary; flowers *15 in. 
long , fruit obovoid, apiculate, ob- 
scurely 4-an^ed, tawny-tomentose 13. D. dras{^bntm. 
Diso membranous, glabrous outside, 
pubescent inside, as long as the 
OToid-oonio sparsely pilose ovary ; 
flowers ‘35 in. long, fruit sub- 
globose ••s eee »•# 14. D. cimes^aM. 
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Spikes or racemes axillary. 

Spicate cymes or racemes from 4 to 
8 in. long. 

Disc fleshy, glabrous, orennlate, 
slightly longer than the hemis- 
pheric densely pabemlons ovary ; 
flowers *2 in. long .. ... 15. D, racemosum. 

Disc pabemlons, with thickened 
rngalose pilose month, longer 
than the ovoid-conic pubescent 
ovary ; flowers *6 in. long ... 16. D. microhotry^. 
Spikes f I om 2 to 4 in. long. 

Disc glabrous, longer than the pu- 
bernloas 4-furrowed ovary ; flow- 
ers 35 in. long ... ... 17 B, flavescons. 

Spikes or racemes not more than 2 in. 
long. 

Leaves not mgulose whon dry. 

Disc fleshy, annular, crenulate, 
shorter than the conic pubescent 
ovaiy ; floweiB *5 in long ... 18. D. audaoianicum^ 

Loaves rugulose or papillose 

Disc fleshy, glabrous, 8- to 9- tooth- 
ed, exceeding the hemispheric 
ridged pubernlous ovary; flowers 
*2 in. long ... ... 19. D. rugnloBum. 

Flower buds globose, '15 in. in 
diam. ; calyx campannlate , disc 
none, or very small, ovary broad- 
ly ovoid... ... ... 20, papillosum, 

I Dysoxtluu aruorkscexb, Miq. in Ann. Mas Lngd. Bat. IV, 24. 
A tree 20 to 30 feet high. Loaves 6 to 9 in. long, an equally pinnate, 
glabrous ; leaflets 2 to 3 pairs, membranous, opposite or snb-opposite, 
elliptic (sometimes rather broadly so), slightly obovate, shortly abruptly 
and obtusely acuminate, the base very cuueate , main nerves 6 to 8 pairs 
spreading, curving, not prominent on either surface ; length 2'5 to '5 
in., breadth 1*25 to 2*25 in , the odd leaflet usually the largest ; petiolales 
slender, *3 to *5 in., that of the odd leaflet often 1 in. Panicles extra-axil- 
lary, solitary, 1*5 to 4 in. long, with a few short lax-flowered divaricating 
branches. Flowers *25 in. long, on thin pedicels of the same length. 
Ooiiya a very shallow obsourely toothed cup. Petals 5, linear, slightly 
thickened and narrowed toward the apex, glabrons, longer than the sta* 
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minal tube. BtanUnal Me widal j ojlindiio, inflaM or not lA Hia IbMMt 
ftholier than the style, glahrone, with 10 broad shallow mb^orenate toetii ; 
anthere small, ovate, inolnded, or the tips exserted. Diec widely tnbaltt'y 
thick, fleshy, sob-oreniilate, longer than the oyary. Ovcwy depressedi 
ovoid-globular, pubescent, 4-oelled ; etyle oylindric, sparsely pnbeioent 
below, glabrous above ; stigma discoid with a broad projecting annulua 
at its base. Fruit turbinate, with 8 or 4 (somelimes only 2) vertaoat 
grooves, glabrous, not nairowed into the stalk, 1*25 in. in diam., 2- to 
4- seedod fleed^ ovoid, apparently ex-aiillaie. C De Cand MoUt Phan. 
T, 489, (excl. hyn 7) lanipougum, Miq.) D Maingnyi^ Hiern in Hook. fll. 
FI Br. Ind. I, 547 ; G De Cand. 1. r. 490. Omiocheton aihorescens^ Blame 
Bijdr. 177 : Miq. FI. Ind Bat. I, pt 2, p. 540. Hartigsea acuminatat 
Miq FI Ind Bat Siippl 196, 504. Trichelia arloresoens, Sprang. Syst. 
Vol. IV, cur. post. p. 252. 

Malacca* Moingay ( Kow Distiib.) No 859. Perak* Scorteohini, 
Wray. S Andaman , King’s Collectors. Distrib. the Malayan Archi- 
pelago. 

The flowers of some of the Andamans specimens are 6-merous. 

2. Dysoxylum ANGUSiiForjUM, King n. sp. A glabrous tree; 
young branches slender, terete. Leaves 10 to 12 in. long, equally 
pinnate ; leaflets about 5 pairs, opposite, membranous, linear-lanoeo- 
late, the base much narrowed ; mam nerves 9 to 12 pairs, oblique, 
little curved, obsolete on the upper, faint on the lower, surface ; 
length 3*5 io 5'5 in., breadth 5 to 6 5 in., petiolulos 25 in. Fomolee 
extra^axillary, slender, lax, 1'5 to 4 5]n. long. Flowers *6 in. long^ 
each at the apex of a short minutely bracteolato branohlet. Oalyx shortly 
cupular, with 4 triangular teeth, glabious, fleshy, tapering below into 
a shoi*t fleshy pedicel Tetals 4, many times longer than the oalyx, 
linear-oblong, suh-ncate, slightly thickened and connivent at the apes, 
minntely pubornlous outside, glabrous inside. Staminal tube nearly as 
long as the petals, cylindrio, rather fleshy like the petals, glabrous, 
very slightly wider at the obscurely 8-toothed apex ; antheif 8, 
elliptic-oblong, included. Disc tubular, much longer than the ovary, and 
one-third of the length of the style, fleshy, glabrous except at the 
thickened obscurely 8- toothed pubescent month. Ovary ovoid, 4«angled, 
pubemlous, 4-celled, tape ling into the long 4-ang1ed pnbernlons style ; 
sUgma slightly exserted, rather small, diaooid, with a broad basal 
aimulns. Fruit (unripe) obovoid, tapering mnoh at the base, glabroSif 
about 1 iu. long, peduncle 1 in. 

Pahaug; Ridley, Nob. 2656 and 5840. 

The .flowers of thia have n strongly alliaoeona odour. 

8. DrsoxYLUM DUMOSUM, King, n. sp A shrub 8 to 6 feet high. 
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Immm t to 14 i«. long, equally pinnate, tliepetiokt angled and ohannelled 
inlront; Uaflok opposite, 2 or 8 rarely 5 pairs, membranous, oblong- 
lanoeotate, shortly and bluntly oaudate-aouminate, much narrowed to* 
the base ; main neiwes 7 or 8 pairs, ourred, quite obscure on both 
Surfaces, lenflfth 2*5 to 4*5 in. rarely 5 in. ; breadth *75 to 1*45,, rarely 
1*75 in., petiolules 2 in. PanieUi shorter than the leaves, extra-axillaiy, 
pedunculate, with a few spreading scantily-flowered branches in the 
upper part, or racemose and branched from the base, 1*5 to 4 in. long. 
Flowon *15 in. long, on braoteolate pedicels as long ns or longer than 
themnelves. ^ Oalyas cupular, much shorter than the petals, glabrous, with 
4 (rarely 5) small teeth. PetaU 4, slightly unequal, broadly oblong 
with truncate bases, obtuse, the apex thickened and slightly incurved, 
glabrous or sub-glabrous. Staminal tube shorter than the petals and 
adherent to their bases, widely cylindric, glabrous, the mouth with 
8 broad shallow emarginate teeth ; anthers alternate with the teeth, 
shortly ovate, sub-exserted. Liac fleshy in the fertile female flowers, 
slightly longer than the ovary and lobed ; in the fertile male flower 
shorter and entire. Ovary depressed, pilose ; style cylindric, sparsely 
pilose below; etigma in the fertile female broadly discoid, 5-angled, 
with an annular disc beneath it, in the fertile male cylindric. Fruit 
depressed-globular, glabrous, *5 in. in diam., crowned by the base of the 
style, 4-oelled, with 3 or 4 shining black seeds. 

Perak : Soorteohini, King's Collector. Johore : Ridley, No. 4194. 

In habit this resembles D. arhoreteene, from which, however, it is 
at once distinguished by its equally pinnate leaves and tetramerous 
flowers. 

4. Dtsoxtlum intburuptuh, n sp. King. A tree 30 to 40 feet 
high ; young branches cinereous-pubescent. Lewvea 24 to 30 in. long, 
equally pinnate *, leaflets about 10 pairs, membranous, sub-opposite or 
opposite, oblong to elliptic-oblong, shortly and sharply acuminate, the 
base onneate ; upper surface glabrous, the nerves and midrib pubescent ; 
lower surface puberulous, the 18 to 24 pairs of straight sub-ascending 
main nerves rather prominent and with long sparse hairs ; length 5 to 
7 in., breadth 2*25 to 2*75 in., petiolules *1 to *2 in. Pamidee solitary, 
dightly supra-axillary, with few spreading branches; the ultimate 
branohlets veiy short, distant ; the flowers ovoid, densely crowded, see* 
Bile, *1 in. long. cupular, pubescent, with 4 or 5 triangolar aouie 

■pleading teeth. Petak 4, longer than the calyx, erect, valvate, elltp* 
tic, sub-acute, the sides straight, pubescent outside, pubemlons in^i^. 
Siaminal tube shorter than the petals, cylindric, glabrous, the mouth 
with 8 rather broad bifid teeth. Anthers 8, short, elliptiQ, inOludBdt 
Dif 0 shortly cylindric, longer than the ovary, fleshy, glabrous; iti 
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moatH with 8 obsonre hrotA bloni tevth. Ovarff d^praMwAili^ hvQidIjr 
o\oid, pilofie, 3-oelled; style shert, stomi: itipma tkiokly diiooid with 
«a annuliiB at its base. Fruit utiknowB 

Psrak ; King's Collector, No 6348. 

A very distinct Hpecies distingnislied at once by its small dsnsalp 
crowded flowers m mteimpted spicate panicles 

5 DvsoxvruM aci TA^OD^TM, Miq PI. Ind Bat Suppl 106, 508; 
Ann Mur Lugd. Bat IV , 2G. A glabrous tree, the young branoHes 
rathei stont with pale blown Mtriate hark Lenrrs 6 to 12 in. Inng^ 
equally pinnate the lachiH and petiole 4-iingled leaflets 3 or 4 pairs, 
cnrinoeouH, opposite oi suh-opposito, niicqinl-sided i^spocially towards 
the more or less acute base, elliptic or oiriite, or sometimes slightly 
ohovate, fho npex At it«» or shoitly iicnininate, both surfaces minutely 
ruguloso and of a ])al( oliiaceous (oloiii whin dry , mam nerves irapei*^ 
reptihlo , loiigrii 2 5 to 4 5 in , hu .idUi I 2.5 t«i 2 2 in , petiolnlo *2 to '25 
in PaweJis 2 5 to 4 in lon^, spien ling, piihornlons, « rather 

riowdedi .15 in long (\ilur piihfrulons, voi y slinllow, with 4 deep 
reHexed tiiiingul It titth VttnU % thin, iniuh laiget than the calyx, 
oblong, sub a( iiU piiberiilouH on both niitiupH S tarn iital luhe n, \it^\e 
sliuitcr tlinn the ]»e< iK, c>1indiiL, the mouth with H rather deep sharp 
teith stiiiite [Mibfiiilous <n both snifices, anttutn H, oblong, ratlier 
smiill, slightly (xeitid widel> tubular, slightly exceeding the 

«\ li^, flosh\, its mouth hlightl> iiifli \ed obsciiiely 6-toothud. 
adpicbsid-puhesei lit, bioallx o\oul, tiipenng nit o the long st} le ■ style 
glihri scent in its upper pait, adpicHsed-puhesoent in the lower. 
Stfaina exserted shoitU cylmdric, with a small annulus at its base, 
7^/ oi) >voi 1 3 III 1o ig , tlie peiicirp very coriaceous, glabrous, pale 
blown when diy and mniutid} lugiilost, d ccllud. Seeds one in a oetl, 
ellipsoid and afipniititly when fxesli omhuddtd m pulp 0 DC m 
Mon Phan T , .525 

Singapore Bidley, No .3828 Peiak Scortecliini, No 1048. DlS* 
TRiB Bangka 

The late Fr Scortechini uolloctcd only a single spocimen of thie 
which is in flower, and Mr Ridley collected it in fruit in Singapore. 
These specimens agree absolutely in their leaves with a specimen f)*om 
Bangka now in the Leiden Herbarium on which Miquel founded thf 
species 

Miqnel does not desonbe the flowers, and the specimen lent to^flae bjf 
the Leiden Herbarium has none. In the Leiden Annals, Miqnel expresi^ 
es a doubt whether this plant may not be Anrantiaoeons The flowen 
(which Miqnel bad never seen) are however unmistakably Meliaoeon^ 
and the leaflets moieovei arc not pelluoid*dotted. 

J II 6 
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6. DmoxtLUM TBNULOBOV, King, n. tp. A tree 60 to 80 feet high ; 
yottng hriiiebef rather stoat, angled, paberalons. Leaves 12 to 18 in. 
long, the petiole and raohis angled and paberalons, equally or nneqaally 
pinnate ; leaflets 7 to 14, membranous, alternate, oblong, slightly uu- 
eqnal-sided, acuminate, the base muoh narrowed and oblique ; both sur- 
faces glabrous, the 13 to 15 pairs of oblique curving main nerves indis- 
tinot on the upper, rather prominent on the lower, the veins on both 
surfaces prominent and winged when dry ; length 5 to 7 in., breadth 
1*35 to 1*75 in., petiolules *25 in. Panicles eztra-axillaiy, 6 to 8 in. 
long, glabrescent ; the branches numerous, short, sub-liorizontal, few- 
flowered. Flowers ‘25 in. long ; their pedicels about the same length, 
jointed at the middle. Calyx cupular, with 4 shallow teeth, glabrous. 
Peiais 4, much longer than the oa1yZ| densely hairy, puberulous exter- 
nally, sparsely so internally, oblong, obtuse, the apex slightly thickened 
and indexed. 8taminal tube slightly shorter than the petals, glabrous, 
cylindric, its mouth irregularly and minutely toothed ; anthers 8, oblong, 
inserted below the mouth of the tube. Disc cylindric, fleshy, glabious, 
about as long as the ovary, the mouth with 4 broad minutely erose 
teeth. Ovary ovoid, hoary-pubescent, tapering into the long cylmdrio 
sub-glabious style j stigma slightly exserted, thickly discoid with an an- 
nulus at its base. Fruit unknown. 

Perak: King's Collector, No. 1036. 

7. Dtsoztluu TUYBBOIDNUM, Qrifl. 0 z Hook. fil. FI Br. Ind. L, 547' 
A tree ; leaves 12 to 16 in. long, their petioles and raoliises angled s 
leaflets about 8, alternate, coriaceous, elliptic-oblong to elliptic, shortly 
acuminate, slightly narrowed to the oblique base, both surfaces quite 
glabrous ; main nerves 6 to 8 pairs, curved, ascending, slightly depressed 
in the upper and pi eminent on the lower surface wheu dry ; length 
4*5 to 8'5 in., breadth 1*75 to 3 in., petiolules *3 in. Panicles sliglitly 
extra-axillary, pyramidal, with stoat i*aohises less than half the length 
of the leaves ; their main branches divaricating, the ultimate racemose ; 
flowers numerous, 15 in. long, their pedicels neatly as long. Calyx one- 
third of the length of the petals, cupular, coarsely and irregularly 
4-toothed, glabrous. Petals 4, oblong, obtuse, glabrous. Staminal tube 
shorter than the petals and attached to them, cylindidc, glabrous outside, 
pubesoeut iuside, its mouth with 8 broad sub-orenate teeth; amihers 
short, ovate, included. Disc tubular, fleshy, haiiy, slightly ezoeedtng 
the ovary, truncate. Ovary narrowly ovoid, sub-strigose, S-oelled; 
style cylindric, thick, as long as the staminal tube; digma exserted, 
discoid with a basal ring. Fruit (fide Uiern) ** obovoid, fleshy, 2- 8- 
lobed, umblioate, nearly 1 in. long; fruiting peduncles woody, stofut, 
seeds ex-arillate.*' 0. DO. in Mon. Phan. I., 481. 
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IblMSM, Griffith, (Kew Diatrllmtion} No. 1068. PoMtag: 

Nob. 2467, 2468. AndamaiiB : King's OoUeotors. 

Vnr. ilniamaiiica : flowera *25 in. long, oalyc tbtj nhOfft: {MMunkn 
Bometimea ba long ba the leaves, lax. 

8. AndamanB. King's Colleeton, 

This differs £rom typical D. thyrtoidenm chiefly in the points abcm 
noted. When better specimens of the typical Malacca form are ob- 
tained, eharaeters may be found sufficient to separate tlie two spOoi- 
fioally. 

8 Dtsoxtluh TtJBBiNATUM, King n. sp A small tree 12 to 20 feet 
high ; young branches ratlier stout, the bark pale brown and striate. 
Leaves 10 to 16 in. long, the petioles and I'acliises glabrous, terete, equal- 
ly pinnate , leaflets 2 to 4 pairs, siib-opposite, thinly ooriaoeons, elliptie 
to elliptic-oblong, shortly and bluntly acuminate, the base rounded or 
slightly narrowed, not oblique ; both surfaces glabrous, tho lower sub- 
glauceous, very minutely dotted, the nerves pnbesoeiit when young ; 
main nerves 8 iu 11 pairs, curved, spreading, very prominent on the 
lower, slightly depiessod on the upper surface; length 3 to 6 or even 
8 in., breadth 1*5 to 2 5 in. or even 3 5m, petiolulos *35 fh. Paniclee 
supra-axillary, 3 to 1 1 in long, puberulous, ratliei slender, with few dis- 
tant minutely bracteolate branches each bearing 5 to 10 flowers mostly 
ill its upper half. Floxoere *45 in. long. Oalyx cupular, pubesoent, nar- 
rowed to a short fleshy pedicel, its mouth with 4 short triangular teeth* 
Petals 4, linear-oblong, thickened and slightly oonoave at the apex, min- 
utely adprossed-pnbesoeiit outside, with a few fleshy hairs inside at 
the apex, otherwiso glahi osount. Slamtnal tube cylindric, slightly short- 
er than the petals, the irioiitli with 8 shallow broad truncate teeth, 
puberulous outside, glabrous inside. Anthers oblong, short, included* 
Disc half as long as tho style, tubular, slightly constricted below tbf 
thiokeiied pilose mouth, otherwise glabrous. Ovary narrowly ovoid,* 
densely pilose ; style 4-aiigled, glabrescent ; stigma slightly exserted, 
■mall, discoid, with a basal annulus FruU depressed-globular, tapering 
at the base into a short psendo-stilk, covered with brownish pale-edged 
scales, 1*5 iu. length (excluding the pseudo-stalk) and slightly more itt 
diameter. 

Perak : King's Collector, No. 8751. Johore : Herb. Ridley, No. I06(h 
Malacca: (Griffith. 

Ill the above description the flowers are described from tho sped^ 
meat of Mr. Ridley and of ray own collector, and the fruit from a aingl#^ 
Griffithilm speciraen from Malacca which has no flowers, the three 
hi my opinion identical. 

9. Dysoxtlum oosTULiiUM, Mtq. in Ann. Mus. Lugd. Bat. Yol. lYtn^ 
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21. A glabrous tree 40 lo 50 feefe high. Leavtu 9 to 14 in. long ; leafieta 
iub-ooriaoaoQs, opposifce, about 4 pairs, elliptio-obloug or elliptic, ouspi- 
4ate or shortly acuminate ; the base acute, slightly oblique ; main nerves 
10 to 12 pairs, curved, spreading, stout and prominent on the lower 
surface ; length 3*5 to 6 in., breadth 1*5 to 2*75 in., petiolules about *8 in% 
Panicles axillary or terminal, about half as long as the leaves or less ; 
their branches divaricating and racemoid, glabrous. Flowers not crowd- 
ed, about *2 in. long, on short pedicels, bracteolate ; pedicels cylindric in 
bud, Odlyxa very short obscurely 4-toothed cup. Petals 4^ oblong, 
obtuse, minutely puberulous externally. Siaminal tube free from and 
nearly as long as the petals, cylindrical, the mouth with 8 broad shallow 
orenulate teeth, glabrous outside, villous inside. Anthers 8, short, ovate, 
included. Disc tubular, glabrous, crenntely 4-t()othod, longe)* than and 
suiTOunding the ovaiy. Ovary glabnius, nai'rowly ovoid, tapering into 
the cylindric stylo. Siiyma sligiitiy exsorted, discoid with a hand round 
its base. Fruit depressed-globular with 3 shallow vertical grooves ; 
tapering at the base inlo a pseudo-stalk, 1*5 in. or more in diam., 4-oell* 
ed i the pericarp woody, glabrous. Seeds sub-globular. C. l)e Cand. in 
Mon. Phan. 1, 503. D, breviyes^ Hiern in Hook. hi. FI. Br. Ind. 1, 560; 
0. DO. in Mon. Phan. 1, 503. Bartighsea cosiulata^ Miq FI. Ind. Bat. 
Suppl. 196, 1>05. 

Malacca : Gnitith ; Maingay, Nos 319, 320 (Kew Distrih.), Stolickza, 
Wray, K.iug’s Collector. Pahang: Uidley. Singapore: Hidley. Distrib, 

Sumatra. 

The type Bpocimens of B, brovijyes Hiem at Kew agree exactly with 
tlioBO of the older D. costulatHni Miq. in the lioynl Herbal ium at Leiden. 

10. DtSOXYLUM MAGKOTltYKHUM, Miq. ill Allli. Mos. liUgd. fiat. IV., 
20. A tjree 30 to 60 feet high ; young bi*ancheR rather stout, striate. 
Leaves 11 to 16 in. long, equally piniintc, tlie petioles and rachises 
pubeimlous: leaflets thinly coriaceous, 3 or 4 pairs, opposite, oblong-lan- 
oeolateto elliptic-oblong or elliptic, shoitly acuminate, the base omieate 
and slightly oblique; upfier surface glabrous except the sometimes 
puberulous midrib, the lower glabrous: main nerves 8 to 11 pairs, 
spreading, prominent and almost winged on the lower faintly depressed 
on the upper surface ; length 3 to 5*5 in. or even 7 in., breadtli 1*5 to 
2*26 in., petiolules *25 to *4 in. Race^nes slightly supra-axillary, slender, 
pubeigilous, few-flowered, 4 to 7 in. long. Flowers *5 in. long, distant, 
on short braoieolato podiools. Oalyx a short fleshy rugulose puberu- 
Ions onp, with 4 broad triangnlnr teeth. Petals 4, deflexed, many times 
longer than the oalyx, narrowly oblong, slightly widened at the base ; 
the apex sub-acute, slightly thickened and Inflexed, externally with 
dense pale adpressed hail's, internally glabresoent. Btaminal Ma 





8'ort(|p tli%n th8 petaU, ojUiidi‘Ul» adpmMd-pAbeaOMlA ^mtsidbi 
moath alraoBl entire or miiintely toothed^ Aftthen^ B, Uoeai^oiUptiQi 
ap;oea uot reaching the month of the tnbe. Duo nmoii longer thfr 
ovoi^', cylindrio, glabroue externally, softly pnbesoeiii ioteroally eep*^ 
eially at the acutely 8-toothed mouth Ovary narrowly oroid-oonie^ 
tapetiug into tlie long glabrous cylindric style, 4i-ang^ed, densely nd*^ 
prcssed-pubescoiit ; stigma exaerted, thickly dibcoid, ragnlose, with a 
nariow aimalus at its base Frntt tnibinate, witli four shallow yertioal 
grooves and fom iiroail i niiidod luigles, sub-glabroaH, crowned for a timo 
by the persistuiit stout shoit Ht^le, when fully n])e white slightly 
titigud with piukf about 1 25 in, long, and 1 5 in , or more in diam. 
V DC 111 Mon Phin. 1,485. D Lamponguni^ Miq FI Ind. Bat. Snppl» 
IDG, 30.i (e\cl viii 11 , fulc Miq Ann Mus Lugd Bal IV., 20.) 

Ppfiik King’s Colli cloi, Nos StiS 67*<8, 10140; Wray, Nos.. 
2329, 3072 Sclvugorc. Ridley, No 1892 Distiib 11 unco 

I follow Miquel and M. C. di Caiidollo in keeping this speoips up. 
It IS, howevii, veiy closely allied to D aJPceUiun^ Bl. Ihe panicles of 
Penik Hpecimons are i at her shottei and fewei-doweied than in those 
collected in lloiueo , in othop lespetts they agiee 

11. UisouLUM CAi 1 irriURUM, Ilieru in Hook fil FI. Br. Ind. 1., 549. 
A tree 30 to 5 ) ftei high Liauet 1 to 2 feet long, their petioles and 
rauhiHes cleciduoUHly i list} -piibeiuloufl, anglod, unequally pinnate; leaf* 
lets 9 to 13, ineiiibrauous, opposite or alternate, oblong-el iiptic or ellip- 
tic, shortly acuiiii nut u, the base cuiioato nr rounded at one side and 
oliliquuly cut away at the other, both sui faces glabixiUH except tliw 
pubLSoont midi lb, mam neives 8 to 13 pans, spreading, rather promi* 
nunt on the lowoi suitacc, length 4 to 7 in occasionally 12 in., breadth 
1*75 to 2 75 ill, petiolulos 2 to 3 in Spiket fiom 1 to 3 in. long,, 
tawny-tomeiilose, in dense cliisteis on rugose woody tuhorcles frois 
tho stem Flowers 3 to 35 in long, then pedicels about ‘1 in^ 
bracteolate at the base Oalyr cupular, with 3 or 4 broad irregnlaF 
teeth, pubescent Pttah 4, oblong, obtuse, glabrous inside, glabtome 
or puberalous outside, tree from tho Biaminal tube 8tam%nal tu^ 
pylindric, glabresoout or sparsely sericeous outside, sericeous insidl^ 
the mouth with 8 broad shallow bihd teeth , attlhers 8, ovate, inolnde^ 


D%8C tubulsr, membi'anous, longer than the ovary, glabrous, the moalli 
obscurely oreuate Ovary narrowly ovoid, densely pilose ^ the atyW 
qrlindric, sparsely pilose in the lower, glabrous in the upper half, 
i^igma slightly ezserted, broadly discoid with a narrow ann^Ui at iia 


base FruU ovoid, apiculate, tapering slightly at tho base, eaW. 
striate, glabrous, i ed-coloored, spl itti ng i ii to 4 val ves 8eed$ sub-globufaiii 
plano-convex, *5 in long C DC in Mon Phan. 1 , 498. 
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Xftlacoa: Griffith, Maingay, No. 827 (Kow Diatrib.). Siugipore; 
Anderaoo, Hullot. Perak : Scortechini, Wray, King’s Collector. 

12. Dyboxyluh ORiFFiTHii, Hiem in Hook. fil. FI. Br. Tnd. I., 
849. A tree. Leaves 12 to 18 in. ; leaflets 9 to 13, membranons, alter- 
nate, oblong-lanoeolate, aomninate, the base cnneate, glabrous, shining, 
(olivaoeons when diy) ; main nerves numerous, spreading, indistinct on 
lK)th surfaces, the midrib thin bnt slightly prominent on the lower ; 
length 3 to 5 in., breadth 1 to 1*5 in., petiolules '1 in., Baoemes from 
the axils of fallen leaves, ‘5 to 1‘5 in. long, stout, minutely bracteolate. 
Flowers *25 in. long, their pedicels less than *1 in. Calyx nearly flat, 
very short. Petals 4, oblong, obtuse, pnbernlous outside. Staminal 
tube slightly shorter than the petals, cylindrio ; its mouth with 8 broad 
shallow Bub-emarginate teeth, puberulous outside ; anthers 8, ovate, 
their tips exserted. Disc shortly cylindric, crenulate, fleshy, longer 
than the ovary. Ovary sub-globniar, 4-angled, minutely tomentose- 
lepidoto, 3- to 4-ce11ed. Style as long as the stamina! tube, 4-angled, 
puberulous .* stigma discoid with an annulus at its base Fruit un- 
known. G. DC. in Mon. Phan. I., 497. Hartigksea ramiflora^ Griff. No- 
tulm IV., 50 J. 

Malacca, Griffith. 

This does not appear to have been collected since Griffith originally 
found it (1845) at Malacca It is a very well-marked species, and 
Griffith’s original desciiptiou of it is, in all respects except that of fruit, 
full and clear. 

13. Dtsoxtlum dbnsiflorum, Miq. in Ann Mas. Lugd. Bat. IV, 
9« A tree 20 to 40 feet high. Leaves unequally pinnate, 15 to 20 
in. long, their petioles and raohises angular, deciduously puberulous. 
Leaflets 11 to 13, opposite or alteimate ; the terminal larger than 
the others ; more or less obovato and with a longer petiolule ; lateral 
leaflets elliptic or elliptic-oblong, slightly oblique, acute or shortly 
acuminate, the base rounded or sub-cuneate and unequal, both sur- 
faces glabrous ; main nerves 10 to 12 pairs, spreading, curved, slightly 
prominent beneath ; length 4 5 to 7 in., the terminal 1 or 2 in. longer; 
breadth 2 to 2*5 in., the terminal sometimes 3 in. ; petiolules *15 in., the 
terminal *75 to 1 in. Spikes in clusters from woody tubercles on the 
stem, 1 to 2 in. long, tawny-tomentose. Flowers (in bud only), about *15 
in. long, si^-globular, their pedicels slightly shorter with braoteole at 
the base. Calyx almost as long as the petals, oampauulate, coarsely 
pubescent, its mouth with 4 large irregular teeth. Petals 4, free, slight- 
ly imbricate, sub-orbicular (in bud), the apex slightly inflexed. Stamu 
ewiLtabe neai*ly as long as the petals, glaln^ons, widely tubular, 
divided almost to the base into 8 l»oad sub-truncate Srose teeth; amtkm 
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6f inoiiid«d, elongaie^lliirtic, ftltomte urilfa tlie lobei. 2Mo 
short bufe loiigor iban the orarj, thinly fleshy, oreoolate, gWbitm# 
Ovaty depressed, 4H)elled, serioeons as is the base of flhe fhert ston*' 
style ; i^ma slightly exserted, discoid. Fruit (young) naktowly dba* 
Tc^ shortly apionlate, narrowed at the base into a psendo^talk, ah* 
soaroly 4-nngled, densely bnt miiintely tawny-toxnentose, 1*5 in. long, in- 
eluding the pseudo-stalk. G. DC. Monog. Phan. 1, 499. Fjnehansdant^^orOf 
Blame Dijdr. 107 ; Miq. Flor. Ind. Bat. Vol. 1, pt. 2, p. 539« Bpte&drti 
altiuima, Blnmo e;r Miq. l.c. Ouan^a densiflora^ Spreng., Syst. IV, 251. 

Perak : King’s Collector, Nos. 4934, 8820, 10093 and 10448. Wray 
No. 437. Soorlechini, No. 1061. Distrib. Java, Snniatra. 

In the youngest stages the fruit is ovoid : as it ripens it beoomea 
oboToid and the base becomes uarmwed into a psendo-stalk. 

14. Dysoxtlum ctjnkatum, Hiern in Hook. fil. FI. Br. Ind. I, 55L 
A large tree. L^avei 18 to 30 in. long, unequally pinnate ; leaflets about 
18, sub-coriacoouH, opposite or sub-opposito, elliptic-oblong, shortly 
cuspidate ; the base ciineate, unequal-sided ; both surfaces glabrous, thsf 
lower punctate , main nerves 14 to 17 pairs, spreading, slightly prottiU 
nent beneath when dry ; length 4 to 7 in., breadth 2 to .3 in. ; petiolnlee 
*15 in., stout, tiiat of the terminal leaflet *75 in. Spikea oiiiereons* 
tomentose, only a few inches long in flower, but elongating mnoh in fruity 
(from the branches below the leaves F ) clustered. Flowers *35 in. long, 
snb-sessile. bracteulate. Calyx half as long as the petals, campannlat^ 
with 4 obtnse in’egular deep teeth, pubescent. FetaU 4, oblong, snb^ 
imbricate, sub-glabrous Staminal-tuhe longer than the petals, ^labreafa 
cent outside, villous inside, the mouth with 8 obtuse shallow teethe 
Anthers 8, shortly ovate, included. Disc membranous, tubular, about 
as long as the ovary, glabrous outside, pubescent inside, its month mi^ 
nntely crennlate. Ovary ovoid-conic, pilose; style oylindric, sparsely 
pilose in the lower part, glabrous above, stigma discoid with an aanov 
Ins at its base. Fruiting^spike half as long as the leaves : ripe fmit sub** 
globose, about 1 in. in diam., sub-glabrons, the pericarp splitting into 
about 4 valves ; seeds oblong, plano-convex, *75 in. long, C. DC. in Mon^ 
Phan I, 496. 

Malacca: Maingay (Kew Distbid.), No. 322-2. 

Known only by Maingay’s scanty Bpeoimens ; allied to 2>. eauU/lmm 
in inflorescence fioweis and fruit. 

15. Dtsoxtluh bacbmosum. King n. sp. A sbrnb, all parts gla*^ 
brotts except the young shoots and the iofloreecence. Leaves 12 to lA 
in. Umg, equally piunate. Leaflets membranous, alternate, elliptUNr 
bblong, the apex shortly acuminate, the base broad, slightly 

main asrvei H to 10 pairs, curving, spreading, slightly prominmt beDsa^^^ 
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lengih S t6 6 in*, breadth 2*25 to 8 in., petiolnles *25 in. Baoemee 
•lightly tapra-a^illaiy, solitary, 4 to 5 in. long, pubtrnlons. Flowere 
Mattered, *2 in. long, on slightly shorter thiok braoteolate pedicels. 
Odlyx a shallow pnberalons cap with 4 obscure shallow lobes. PetaU 4, 
ntnch longer than the calyx, elliptic, slightly oblique, the apices slightly 
concave and thickened, the bases truncate, pubenilous on both sur&oes. 
BtaminaUtuhe slightly shorter than the petals and style, widely cy- 
lindrio, sparsely puberulous, the mouth with 8 broad 3-toothed lobes. 
Anthers shortly ovate, their apioes exserted BUc slightly longer than 
the ovary, shortly cylindric, fleshy, glabrous, orennlate. Ovary hemis- 
pheric, densely puberulous, tapering into the thick style. Stigma sub- 
capitate, with an annular disc at its base. Fruit ovoid, dociduously 
ruBty-paberalous with round smooth pits, the pericarp leathery ; length 
1*5 to 2 in., diam., *9 to 1*35 in. 

S. Andaman and Nicobar Islands ; King's Collootors 

This bears, especially in its inflorsosoonce, a resemhlatice to D. grande^ 
Hiem ; but this is quite glabrous, whilo that has leaves very pubescent 
beneath ; the fruit also is different. 

Yar. arhorea ; 20 feet or more in height, leaves up to 20 in. long, 
leaflets often much narrowed to the base, longer and with more nerves ; 
spikes often 12 in. long. 

16. Dtboxtlum uiOROHoruTR. King n sp A tree 40 to 60 feet high. 
Leaves 12 to 20 in. long, equally pinnate, their petioles and rachises 
glabresoentor glabrous -, leaflets thinly coriaceous, opposite, about 3 pairs, 
elliptic or elliptic-oblong, broadly cuspidate, the base cuneate, both 
surfaces glabrous; main nerves 9 to 11 pairs, oblique, rather straight, 
slightly prominent beneath when dry ; length 6 to 10 in., breadth 2 5 
to 8*5 in , petiolules *25 to *35 in. CymP4> spike-like, solitary, extra- 
axillary, 4 to 8 in. long, fow-flowered. Flowers *6 in long, usually soli- 
tary, on pedicels *15 in. long, braoteolate at the base. Oah/x a shal- 
low slightly 4-toothed puberulous rugulose cup. Petals 4, puberulous, 
oblong, slightly widened at the base ; the apex sub-acute, thickened and 
incurved. Stamwal^tuha slightly shorter than the petals and style, 
everywhere puberulous ; its mouth not expanded but with many broad 
shallow obscure teeth. Anthers 8, narrowly elliptic, inserted about their 
own length below the month. Disc longer than the ovary, tabular, 
puberulous ; the mouth thickened, rugulose, pilose. Ovary ovoid-eoaio, 
pubescent ; style 4-angled, pubescent in its lower, glabrous in its upper, 
half ; stigma discoid, with a narrrow annular band at its base, 4-oalled, 
each cell with 2 ovules Fruit pyriform, the top often much flattened, 
1*5 to 2 in. long, and from 1*25 to 15 in. in diam., snb-glabnma, the 
pericarp rather thick. Seeds about *75 in. long, plano-convex. 



1W.3 G. jhn a Ito* i/ tk» IfdKy** jPlwA m ilH. #' 

Pai«k: King’! OoHaotor. ITmu lOWl, 10S80, aaA liNft 

No. 10181. 

17. Dtsoxtlvm nAYEflOBifs, Hiem in Hook. 61. FI. Br. lod. f« 54l0« 
A tree. Leaves 1 to S feet long; lea6etfi 9 to 18, membroiUMUi, altemelOi 
elliptic, oblique, shortly aoaminnte, gUbinus ; the base slightly obliqnoi 
rounded ; main nerves nnineroiis, sab^horisontal, very iadistinot on betk 
surfaces, the midrib prominent especially on the lower ; length 8 to 5 iM.| 
breadth 1*25 to 2 in., petiolules *2 to *25 in. Spikes axillary, 2 to 4 in, 
long. Flowers crowded, *.35 in. long, sab-ses^ile, 4*merous, puheralouto 
Calyx very short, nearly 6at, 4-toothed, roughly pnbornlons. Pafais 4| 
minutely pilose outside, glabrous inshlo, sliglitly imbricated, pole yellow, 
SU%minal~tuhe glabrous below, slightly pilose above, its mouth donate. 
Anthers 8 or 10, ovate, included. Disc glabrous, exceodtug the ovary, 
dull reddish-orange, ihs mouth entitle or undulate Ovary minutely 
4-farrowed, hairy, 4-celled ; stylo cylindrical, hairy ; stigma discoicL 
C. DC in Mon. Phan. I, 49t. 

Malncra* Maingay (Kew Jlistrib.), Ko. 321. 

This is known only by Maingay*s scanty and incomplete specimens. 
The preceding descnplioii is largely taken from Maiugay and 
Hiern. 

Id. DrsoxYLUM ANOAVANionM, King n. sp. A tree 2) to 80 feel 
high. Leaves 6 to JO in. long, unequally pinnate, the petiole and raohisei 
angled, very pale when dry ; loaEots 3 to 5, membranous, alternste, 
oblong to ovate, slightly oblique, shortly and bluntly acuminate, the bast 
ouneate or rounded, both surfaces glabrous ; main nerves 6 to 10 patrsi 
spreading: length 3 to 5 in., breadth 1*35 to 1*75 in., petiolnles *25 ja* 
Spikes slightly supra-axillary, 1 to 2 in. long, few-6owered, puberulotts* 
Flowers ‘35 in long, their pedicels about 2 in., pubeimlous. Calyx a 
shallow minutely 4-toutlied glabrous cup. Petals 4, much longer thaa 
the calyx and slightly imbricate, oblong, snb*acute, convex at the apeaC| 
pale puberulous especially externally, reOexed, rarely deciduous. Siamh 
nal tube shorter than the petals, widely cylitidric, slightly iudata^i 
near the base, slightly puberulous, the month with 9 or 10 broad aroea. 
teeth. 8 to 10, alternate with tlie teeth; authors sbortljr, 

ovate, slightly exserted. Disc Eeshy, annular, crennlate, shorter tha4'> 
and adherent to the ovary at its base. Ooary oonio, densely srhil^ 
puliesoeut, tapering into tlie stout style ; stigma includedi disooid with si 
email aunnlns at its base. Fruit depressed-gh tbniar, obsouraly S-gvoovudsi^ 
glabrous, the perioarp thickly coriaceous, 1'25 in. in diam. 8ssA$ 2 or 
elliptio. 

South Andaman : King’s Collector. 

19. Dtsoxylum buoolosuii, King n. sp. A tree 15 to 25 leol Ugli ^ 
J. 11 7 



young brftilobes with striate pale brown bark. Leav^i 6 to 12 in. long, 
equally pinnate, the petiole and rachis shoi'ter than the uppermost pair of 
leaflets ; leaflets 2 pairs, tlie upper pair much the larger, opposite, thickly 
membranous, pale and minutely rugulose when dry, oblong-oblanoeo- 
late, shortly and abruptly acuminate, the base muoh narrowed ; main 
nerves 8 to 14 pairs, spreading or ascending, faint on the upper surface, 
prominent and almost winged on the lower: length of the lower pair 
8'5 to 45 ill., breadth about 1‘5 in., lengtii of the upper pair 6 to 6 in., 
breadth about 2'25 in. ; petiolules about *15 in., stout. Rcuiemea supra- 
azillary, *5 to *75 in. long, 3- or 4-flowered, puberulous. Flowers *2 in. 
long, their pedicels shorter. Oalyx almost flat, 4-oornei‘ed, rugulose out- 
side and puberulous, inside glfibi'ous and reticulate. Petals 4, ranch longer 
than the calyu, elliptic, puberulous outside, glabix>us inside, the apex 
sub-acute slightly thickened and inflexed, the base tinincate. Staminal 
tube shorter than the petals, eylindric, slightly ridged and pubemlous 
outside, glabrous inside, the mouth with 8 or 9 broad shallow emar- 
ginate teeth; anthers elliptic, not ousoited. Disc shortly cylindric, 
slightly exceeding the ovary, fleshy, glabrous B-or 9-toothed. Ovary 
hemispheric, ridged, puberulous, tapering into the long oylindrio 
pubemlona style ; stigma exserted, discoid, with a broad anunlus at 
its base. Fruit on a short stout pedicel, pyriform, apioulate, with 
numerous vertical rugae, puberulous, 1*25 in. long, and *8 in. in diam. 
at the broadest part. 

Perak : King’s Collector, Nos. 2863, 3158, Scorteohini. 

This resembles D. maorocarpum, Bl. in its leaves, but its flowers are 
mv^h smaller and are in short racemes, not in panicles. 

20. Dysoxyluu PAPiLLOSun, King n. sp. A shrub 6 to 8 feet 
high ; young branches rather stout, densely tawny-tomentose. Leaves 
12 to 18 in. long, equally pinnate, their petioles and rachises tomentose, 
mora or less angled ; leaflets 2 or 3 pairs, the upper pair the largest, 
opposite or sub-opposite, ooriaoeous, broadly oblanoeolate, shortly acumi- 
nate, tapering from above the middle to the very iianT>w base ; both 
Burfaoes when dry minutely papillose, many of tho papillae and espe- 
cially tliOiC on the upper surface with perforated apices ; the upper sur- 
face glabrous, olivaooous green when dry ; the lower yellowish-brown, 
the main nerves and midrib pnbesceut ; main nerves 10 to 15 painiH 
prominent on the lower, depressed on the upper surface when dry ; 
length 6 to 12 in., bnadth 2*25 to *5 in., petiolules only *15 in., stout, 
tomentose. Spikes extra-axillary, *75 to 1 *25 in. long, the rabbis stout, 
woody, tomentose. Flower^buds globose, *15 in. in diam., on very short 
thick pedicels. Oalyx oampanulate, enveloping the petals, 4-tMthed, 
membranous, densely tomeutoie externally. Patak 4 IMy, brondljr 
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mie, with trancNiie bM« wid iab-Mmie spioeB, taomr^ imuif ad» 
preued^pubesoent oniitde, gltbrout iniide. Staminai Mo mnolLtbortof 
than tbe petals, ojlindrio, mther fleshy, glabrous, the ncMith with 8 
broad shallow emarginate teeth: anihen 8, oblong, longer than the 
tube, muoh exserted. Dioc (if any) very small. Ovoty broadly ovoifly 
tapering into the short tbiok style which is spaiaely pildse towarja* 
the base : ttigma thick, discoid, depressed in the centre. Fruit unknown. 

Perak: King's Collector, No. 10755. 

The disc in ibis plant, if present at all, must be very imell, lor 
I cannot detect it in the bad. In spite of this I refer it to DyoougUm^ 
of which it has tbe general facies. Tbe shrubby habit, short thick 
epieate infloresconco, globular flower-buds, and tbe occasionally per* 
forated leaves make this a remarkable and easily recognisable 
plant. 


6. Amooba, Roxb. 

Trees. Leauea nsually uiiequally-pinnate ; leaflets oblique, quite 
entire. Flowers in axillary HubilioMtious panicles, the females 
sometimes spicate or i acemose. Oalyx 3- 5-partite or -fid. Potali 8, thick, 
concave, imbricated. Siainiual tube sab-globose or campanulate, entire 
or incdnspicuously 6-10-creaate ; anthers 3-10, included. Dioo obsoltte. 
Ovary sessile, short, 3-cel led; cells 1-2-ovuled, stigma sessile. Oap* 
oule sub-globose, coriaceous, 3-celled and -seeded, looulicidally 3-valved, or 
indehiscent. Seeds in a fleshy aril, with ventral hile.— DiSTRlB. A 
genus of about 25 species occurring only in India and the Malay Archi- 
pelago, and also 1 endemic species in Australia. 

'The Indian spooioH of Amoora^ as this gonns is understood by the most rooegt 
botanical writers, fall into two groups. One of those (the old genus Aphanamtais) is a 
▼ery natural one In this group tho male flowers are in panicles with divergegl 
racemose or spicate hranchos, while the female flowers are in short racemes. The 
flowers of both sexes have a 5>meroa8 calyx, and a 3-merous corolla, 8 or 6 stamsoW^ 
S-oe11ed ovaries and 8-oelled loculioidally dehiscent oapsnlar fruits. The Oth# 
group, named Ptsudo-Aglfia by M. 0. de OandoUe, consists of a number of spedei wui 
from 6 to 10 etamene, 8-oelled-ovaries, and large stigmas Home of these haflo 
t petala, others have 4 or 8. As regards fruit some of them (s.9., A. ewuUaia) hauli 
a 8-oelled oapsule like that of dphaaomwu: others have fruiti wUoh ihoy 
no evidenoe of dehisoenoe. In treating this genus, 1 have excluded all the ipeoigt 
having more than 8 petals, and I have abandoned dehiscence in the fruit m a dia|^ 
noitio oharaoter. In the note under the genus dgioia, I have explained the uhain|i| 
whkh I have made in the staminai oharaoter of that genus. I may hM aflO 
Amsom OhiMofoago. Eieri, is eertainly an AgUda\ and that Ameoro 4seairi^ 
Wmtf, with its 10 anthers in two rows, and 5-oellad ovary aad fruit, Is mevtuf # 
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Sectkm I. Male floweni in panioleii, female flowers in short spikes 
or raoesnes, sepals 5, petals 3 ; fmit S-celled, oapsnlar, loonlioidal. 

Stamens 3 ... ... ... 1. A, Sumatrana, 

Stamens 6 

Male flowers *15 in. long ... ... 2. A. Rohitukn, 

Male flowers *8 in. long ... ... 3. A. Aphanamiaii. 

Section TL Male and perfect fenale flowers mixed in the same 
panicles ; oulyx cupular, 3-tootbed, petals 3, anthers 6 or 10 ; fruit 
d-oelled, but not in all oases dehiscent. 

Stamens 6 

Leaflets cordate and slightly oblique at 
the base, minutely ruhty-tomentose 
beneath: flowers *25 in. long ... 4 

Leaflets sub-ouneate at the base, minute- 
ly pnberulouB and lepidote beneath ; 
flowers less than *J in. long ... 5. 

Leaflets sub-falcate and rory oblique at 
the base, everywhere glabrous ; flowers 
*15 in. long, obovoid ... ... 6. 

Leaflets oaudate-aouminate, the base 
rounded or cunonte, oblique, every- 
where glabrous : flowers *2 in. long, 

^ staminal tube oylindtric ... ... 7. 

Stamens 10 

Panicles 12 to 20 in. long, cinereous- 
scurfy; leaflets with broad bases: 
flowers *15 in. long .. 8. 

Panicles 8 to 10 in. long, rnsty-puber- 
ulouB ; leaflets narrowed at the base ; 
floweis *1 in. long ... ... 9. 

1. Amoori bumairana, Miq. in Ann. Mas. Logd. Bat. IV, 35. A 
tree 12 to 20 feet high ; young branches stout, leiitioellate, glabrous. 
Loavei 20 to 30 in. long, glabrous, unequally pinnate ; leaflets 9 to 13, 
elliptio to elliptio-oblong, or oblanoeolate-oblong, sub-ooriaoeous, shortly 
Ofuspidate, entire, the base more or less onneate : main nerves 9 to SM 
pai^ ipreading ; length 3 to 10 in., breadth 1*5 to 375 in. MaU ftowon 
*16 in. long, obovoid, in solitary extra-axillary panicles nearly as long 
M the leaves, their branches 1*5 to 6 in. long, spreading or drooping: 
the flowers nnmerons but not crowded, each with a minute aonminate 
hnoieole, the pedicels half as long as the flower, sather stout* Sogpak 
ft, unequa], the two larger nearly half as long as the petals, rotund, th* 
edges eme^fimMate, the innsr surface glabrous, the outer pabeeeeal. 


A, ruhtginoBa. 

A, lanceolata, 

A, cueuIlcUa. 

A, Ridfeyi. 

A, Wallichii. 

A. rubescem. 
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Fetah 8, thick, rotand, Yery concave and mnoh imbricate, f^abtooe 
aometimeB )mberaloiu ontcide. Sianmnal eohmn jleahy, globnlax^oUn 
obsoarely SUangled, the month almoct closed ; anthem 8, broadly elliptiei, 
narrowed to the apex, shortly apionlate; rndimentary ovary aainnte^ 
oonicnl, on a amall pubescent disc. Female flowers unknown ; the fnut 
in simple spikes as lonj; as or longer than the leaves, pinkish when ripi§f 
dtiortly pedicellate, snb-globnlar, 8-oelled, S-seeded, dehiscent, about 
*75 in in diam. ; the seeds oroid, compressed, with a scarlet arillus. 0. 
DC. Monogi* Phancr I., 581. 

Perak: Scortechini, Wray, King's Collector. Penang: Ourtis, 
King. Distrib. Sumatra 

This species resembles A, Uohitulca^ W. and A., but it ia a smaller 
tree, the male flowers have only 3 stnmons, and the petals are pink. 
The Perak specimens agree with those in the Leiden Herbarium from 
Sumatra on which Miquel founded the speoitis Miquel in his descrip- 
tion does not mention that the plant is triandrous, — a character by which 
it can at once be recognised 

2 Amoora liOHiruKA, W. and A. Prod. il9! A tree from 80 to 
70 feet high , young branches stont, lenticellate, at first pubemloul, 
afterwards glabrons. Leaves^ 1 to 3 feet long, unequally pinnate, tbc 
petioles puborulous ; leaflets 9 to 15, sub-ooriaoeoas, opposite, oblong to 
elliptio-oblong, sliortly and bluntly acnminste, entire ; the base JM* 
rowed, often oblique , Imth surfaooH glabrous : main nerves 12 to 15 
palm, spreading ; length 3 to 9 in., breadth 1*75 to 3*5 iru, petiolnle *8 to 
*3 in. Male flowers about *J5 in. long, snb-globnlar, in solitary axillary 
panicles more than half as long as the leaves, the branches about 8 iu, 
long, spreading at right angles or slightly drooping ; the flowers immo* 
tons, each with a minute scale-like bract, the pedicels short, stoat, 
Oalyx very short, spmading, with 5 or 6 small reniform sepals, pubescent, 
PeidU 3, much larger than the calyx, orbicular, concave, glabrous of 
pnbernlons on the outer surface. Staniinal tube nearly as long os 
petals, sub-globular, with a small opening at the apex showing thf 
slightly protruding apices of the anthers : anthers 6, sub-sessile, nais 
rowly elliptic, attached to the tube near its base ; rudimentary 
ellipsoid, boldly d-angled. Fsmale /lowers larger than the moles, iu 
asilloiy or slightly sapro-asfllary, solitaiy, often pubernlous q>Unfi 
maoh shoi*ter thou the leaves. Sepals sometimes more pubssoent 
in the male : petals as in the male, the anthers narrower. Omry eoli^ 
globalor or ellipsoid with a 3-lobed stigma: disc hypogynons, hroadljj^ 
eooiosl, towny-pnbeaoent Fruit sub-globular, yellow when I IA 
r6 in. in diom. ; the perioarp ooriaoeous, smooth, S^led, opeoiug 
8 valves: seed oblong with a scarlet arilloe. Hiera in HookTilS n 
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Br. Ind. 1, 559; 0. DC. Mooogr. Phan. I, 681 ; Knn For. flor. Burma 
I, 820 ; Trimon Flor% Oeyl. I, 849 ; Bedd. FI. Sjlrat 1. 182 ; Braadia 
For. FI. 69. Andenonia Rohiluka^ Koab. Sort. Bong, 87 ; jB%. Ind. ii, 
213. Sphmroaaome polyttaohya^ WaU. Oat. 1277. Aglaiaf polgota- 
ehya. Wall, in Boob, FL Ind. ed, Oaroy^ ii. 429. S. opieata, WaU. Oat. 
4895. Buehanania opieata, Hb, Boxh. ex WaU. 1. o. Meliaeoa WighHana 
WaU. Oat. 4888. Amoota mairaphyUa, Nitnno in Grah. Oat. Bomb. PI. 
8]. Andoroonia Bohitoea, Griff, Nottd. ir, 507 ; Jo. PI. Aoiat. ir. t. 589, 
f.3. 

Perak: not nncommon. Malaooa; Griffith (Kew Distrib.) 1051; 
Maingaj (Kew Diatiib.) 341 ; King's Colleoior, many nambers. An- 
damans; King's Collector. Distrib. Sumatra ; Forbes, No. 1734. 

8. Amooea Aphanahixis, Schultes fil. Sjst. VII, 1621, Phan. I, 
581. A tree 20 to 80 feet high ; young branches rusty pubemlous, ul- 
timately glabrous and (when dry) black. Leaves 15 to 25 in. long, 
unequally pinnate; leaflets II to 17, snb-ooriaceoas, oblong, ob1ong-ob- 
ovate to elliptic, shortly and obtusely cuspidate ; the base rounded, very 
unequal-sided ; glabrous when adult ; main nerves 10 to 12 pairs, 
slightly prominent beneath ; length 4 to 6 or even 8 in., breadth 2 to 
2*75 in. ; petiolules stout, *15 to *25 in. long. Panieleo slightly supru* 
auillary, shorter tlian the leaves, poberulous, those with male flowers 
with numerous short divaricating rather distantly-flowered racemose 
branobes. Fhworo on very short pedicels, sub-globose, about *25 in. 
w diam. Oalyx cupular, with 5 rounded imbricate sepals, thickened 
iu the lower half and pubeinLlous outside. Petals 8, thick, rotund, 
OOBOave, much larger than the sepals, glahernlons. Staminal tube 
shorter than the petals, flesliy, glabrous, ovoid, with a small entire 
month; anthers 6, elliptic, mclnded. Ovary depressed, 3-celled, gla« 
bsrnlouB ; stigma elongate, conical, fluted. Female flowers in rigid, un- 
branohed or only slightly branched racemes, sessile like the males but 
with larger ovaries. Fruit ovmd-globoBe (ripe example not seen), gla- 
brous. Miq. FI. Ind. Bat. 1, pt. 2. p. 535 : Ann. Mus. Lugd. Bat. IV, 
S'k Amoora grandifoUa, C. DO. Monogr. Phan. 1, 581. Aphanamixis 
prandifolia, Bl. Bijdr. 165. 

Under cultivation the leaves of this species often attain much 
greatimr site than the measurements given above. 

4. Auooba muBioiifOSA, Hiem in Hook. fil. FI. Br. Ind. I, 561. 
A tree 80 to 100 feet high ; young branches stout, rnsty-puberuloos and 
sisttfy. Leaves 18 to 24 in. long, equally pinnate ; lesllets 8 to 10 pssn^ 
apposite or alternate, ooriaoeous, oblong or elliptie-oblong, snb-aonta 
or shortly sonminsts, ths base oordats and sligphtly oUiqae ; upper sms 
hm gldbreas, lihminf^ the lower densely oovmad by asluuia mAf 
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tommitiiia wilh » few mpeHloial ilellate liein; majn imbvM M tie 
24 pairs, spreading, prominent beneath; length 5 to 9 in*, bveeMi 
1*25 to 275 in. ; petiolttles abont *16 in. long, bent. ParniOm mMmrft 
axillary, more than half as long as the lesTes, soarftl;|r ratty«piiberalone» 
the pednnoles long, branches few with short racemose »binnohleic» 
Flowen on short pedicels, buds narrowly ovoid, *25 in. long. Oal|ps 
shortly oampannlnte, msty-tornentose ontside, with 3 broad blunt spresA** 
ing teeth. Petalv 3, larger than the calyx, obovate-rotnnd, thick, Ifla* 
brons. Staminal tube slightly shorter than the petals, narrowly ovoidf 
the month narrow and obsonrely toothed ; anthers 6, elliptic, inoliided« 
Ovartf bioadly ovoi^, depressed, 3-angled, tawny-pnbesoent, crowned by 
the glabrons ovoid, d-angled stigma. Fruit snb-globose, apionlate, red 
when ripe, insty-puberulons, 2 to 3 in. in diam., the perioarp pnlpy. 
Seeih narrowlv ellipsoid, abont 1 in. long. C. DC. Monogr. Phan. I, 686. 
Aphauamtena nihigtnoBaj Giiff. MSS. 

Malacca, Griffith, No. 1050: Maingay, No. 340 (both of Kew Dis- 
trib.). Perak : King's Collector Singapore, Ridley, No. 8790. 

5. Amoora LANCEOLAiA, Hiem in Hook. fil. FI. Br. Ind. I, 660. 
A tree , young shoots minutely rnsty-pnbernlons. Leaves 6 to 10 in* 
long, unequally pinnate. Leaflets about 17, sub-ooriaoeous, opposite or 
nearly so, narrowly oblong- lanceolate, bluntly acuminate, entire, tlie 
base sub-cnnente ; upper surface quite glabrous, the lower very minutely 
puberulous and lopidote ; main nerves very faint, about 26 pairs, spread* 
ing ; length 2 to 3 in., breadth *6 to 75 in , petiole *2 in. Pantbisf ol 
eiaZe flowers axillary, solitary, nearly as long as the leaves, the branobs|i 
Bpieading, 1*25 to 2 in. long, many-flowered. Male flowers less than *1 

in. long, ovoid, on very short pubescent pedicels. Calyw onpnlar, with $ 
shallow teetli, pubescent. OoroUa much larger than the calyx ; petals % 
concave, glabrous inside, puberulous outside. Staminal tube shortsF 
than the petals, globular, glabrous, the month deeply 6*toothisd| 
anthers 6, iuoluded, opposite the teeth, narrowly -elliptic; mdimentacyri 
Ovary oouioal, 3-angled, pnberulous. Fevude fleers and fniit unkaow^ 
0. DO. in Monogr. Phan. I, 584. 

Malacca; Maingay (Kew Distrib.), No. 848. 

6. Amoora cuoullata, Boxb. Corom. PI. Ill, 54, t. 258. A glabrosp 
tree 80 to 40 feet high. Leaves 12 to 15 in. long, unequally piiiliaA#| 
leaflets 5 to 9, thinly ooriaceous, opposite, oblong^lliptio, •iib*faloatlk 
snb-aonte, very oblique at the base : main nerves indistiDot, nusiiroQlji 
spreading, the midrib strong ; length 3 to 5 in., breadth 1*2 to 
petiolnle *3 in. Male panicles about equal to the leavso, axiUniy, ifttk 
lax, spreading, oorymbiform, spanely lepidote brandhee. Vkmm *16 jUl 
hxigt dbovoid. Oalym cupular, lepidote outside, witit Shmd bfaid^ 
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teeiib. Petalo 8, longer than the oaljrz, glabrone, broadly elliptio, the 
apex blnnt and oonoave. Staminal tvhe shorter than the petals, obovoid, 
its month with 6 shallow broad blnnt erose teeth ; anthers 6, elliptio, 
ineinded, attached half-way up the tube; rudimentary ovary broadly 
ovoid, snb-imnoa&i Female flowers a little larger than the males, but 
in few-flowered snpra-axillary racemes abont 2 in. long ; Oalijx, corolla, 
staminal tnbe and anthers as in the male; ovary ovate, d-angled, 
lepidote, 8-celled : stigma sessile, large. 3-lobed. Fruit depressed-globn- 
lar, 2*5 in. in diam., dehiscing by 3 valves, the pericarp leathery. 
Seeds 8, rounded tiigonous, with an ortmge-coloured aril Ins. Knrz For. 
Floiu Burma I, 221 ; C. DC. Monogr. Phan. I, 583;***Hiern in Hook. fil. 
FI. Br. Ind. I, 560: Bedd. FI. Sylv. 55 ; Miq. Ann. Mas Lugd Bat. IV, 
37; Dalz and Gibs. FI. Bomb. 87. Andersonia eurullata^ Roxb. Port. 
Beiig. 82 ; FI. Ind. 11, 212. Sphaerosacme Uohituha^ Wall. Cat. 1278. 
Amoara anrieuJaia^ Miq. MSS. 

Perak: Scortechini Singapore: Ridley. Distrib. Borneo, Kor- 
thals : Burma, Khasia Hills, Delta of Gauges, Nepal. 

7. Amooua Uidlkyi, King n. sp. A tiee 50 to 60 feet high ; young 
branches stout, minutely ciuereous-puberulous. Leaves 18 to 24 in. 
long, unequally pinnate; leaflets 11 to 17, sub-opposite or opposite, sub- 
coriaceous, oblong-lanceolato to ovate-lanceolate, caudate-acuminate; 
the base rounded or cuneate, very unequal ; both surfaces glabrous, the 
lower sub-glaucous *, main nerves 8 to 13 pairs, spreading, slightly pro- 
minent on the lower surface: length 3*5 to 6 in., breadth 1*35 to 2 in., 
patiolules *25 to *4 in. Panicles axillary, solitary, about half ns long os 
the leaves, stellate-pubescent, on long peduncles, much branched, the ulti- 
mate branohlets cymnlose. Flowers *2 in. long, iiarr(>wly ovoid, on bracteo- 
late pedicels nearly as long as tliemselves. Calyx rather deeply cupular, 
tomentose outside, the mouth with 3 shallow broad teeth. Petals 3, 
longer than the calyx, fleshy, broadly elliptio, with very concave blunt 
apices, pubescent in the lower half outside, otherwise glabrous. 
Staminal tube much shorter than the petals, glabrous outside, with a few 
scattered hairs inside, cylindric, with a wide mouth with 6 broad shah 
low teeth; anthers 6, narrowly elliptic, their apices exserted; ovary 
depressed, densely pubescent, 3.celled; stigma glabrous, large, pyra- 
midal, deeply grooved. Fruit globular, minutely rusty-tomentose, 2*6 
in. in diam. when ripe, iiidehiscent, usually with 2 seeds 1*75 in. in 
length ; peduncle, stout, *5 in. long. 

Peiak: King's Collector, Nos. 5363, 5918, 6060, 7917; Wiay, 
No. j2l07. Pahang : Ridley, No. 5027 

8. Axoosa Walucuii, King. A tree: young branches stoatv 
minutely i-usty-puboruloos* Leaves 15 to 24 in. long, unequally pinnate t 
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iMltota 11 to Id, Mib-OQritMMonM, oppoitte or mib-oppofiio, uurmlf dV 
lo&g, onb-oouto, tlio bM6 roimded or slightly oimetto, dightly 
both siirlMseB glabrous : main norves J6 to 18 pairs, prominoDt on tho 
rather pale under surfaoe : length 4*5 to 8 in., breadth 1*4 to 8 in., petiOh 
Inle *5 in. Pardelei solitary, axillary, nearly as long as the leaves, with 
few rather distant lax alternate branohes, the ultimate branohlets oymtt« 
lose and slightly sonrfy. Flowert *15 in. lon^, sub-rotund. Oalyoi a flat* 
tish onp with 3 broad shallow teeth, minutely tomentose externally* 
TetaU 3, longer than the calyx, rotund, oonoave, mnoh inibrioate, minute* 
ly pubescent outside. Staminal tube sphericnl-obovoid, with 10 small 
acute teeth, glabrous ; anthers 10, narrowly elliptic, their apioes slightly 
exserted : rudimentary ovary depressed, tawny-pnbesoent, crowned by 
the thick fleshy 3-^*ooyed stigma. Female flowers mixed with the males 
and exactly like them, but witii a pyramidal, prominently Spangled, 
tawny-pubescent, 3-06lled ovary crowned by a stigma as in the male. 
Fruit oboToid, about 2 in. in diam., on a stout peduncle, its surface 
tawny-tomontose. Sphaerosaeme apectahilie^ Wall. MSS. in Herb. Oalo. 
Amoo/ra apeetahtUs Hierii (not of Miqnel) in Hook. fil. FI. Br. Ind. 1, 661. 
Knrs For. Flora Burma I, 221. 

Andaman Islands, King's Collectors. Distrib. Burma, Assam, Sik- 

bim. 

There has been some comfusion in dealing with this plant. The 
descriptioD above given is that of Wallich's own specimen (in flower) 
taken from a tree grown in the Bot. Gard., Calontta, which bad origin- 
ally been brought from Goalpara in Assam. Fruiting specimens have in 
more recent years been collected in Assam by Mr. Gustav Mhim, fot 
many years Conservator of Forests in that provinoe. Flowering speci- 
mens exactly agreeing with Wallioh's have also been brought from thf 
Andsman Islands. Miquel has described (Ann. Mas. Lngd. Bat. IV, 87) 
under the name Amoora apeetabilie^ a plant of which he says flfploarcw 
aacme apectabilia. Wall, is the type. But Miquel's description does no^ 
fit Wallioh's plant at all. Mr. Hiern, taking Miquel's name A, 
dbUUf describes under it a plant from Bnimah which is certainly ndk 
Miquel's plant: bat which may be the same as 8phaero§acme specfw 
abHiat Wall. 

9. AMOom BUBBSOKXS, Hiem in Hook. fil. FI. Br. Ind. I, 561^ 
Atroe 30 to 40 feet high; yonng branches stout, rusty paberulbus^T 
Leaves 18 to 30 iu. long: leaflets J3 to 15, opposite, thinly ooriaoeon^ 
obloag, sub-acute or obtuse, narrowed and obliqne at the base, botifc 
MfiMes glabrous ; main nerves 8 to 10 pairs, asoendiag, ratliir ptuv 
minent beneath ; length 4 to 5*5 in,, breadth 1*75 to 2*25 in*, petMidiii^ 
‘5 in, Featfdbt solitary, axillary, 8 to 10 in. bog, rns^^ pufbltfbloiit, 

J. H 8 ^ 
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branohcs «preading, the ultimate branoUete 2- to S-floweredb Flowon 
on short pedicels, obovoid-rotniid, ‘1 in. long. Calya oapnlar, pabern- 
lons ontside, with 8 broad blunt teeth. Petals 3, longer than the oalyx, 
votnnd, oonoave, slightly pubemlons on the back and edges. Stamiml 
tube broadly ovoid, the mouth wide and with 9 broad bifid teeth ; on- 
ihers 10, elliptic, their apices exserted. Ovary depressed, tawny-pubes- 
oeut, 8-oelled : stigma large, oyliudric, glabrous, sulcate. Fruit depress- 
ed-globular, mammillate, 2 in. in diam., minutely rusty puberulous, 3- 
celled (one cell abortive), pericarp thickly coriaceous, almost fleshy. 0. 
DO. Monog. Phan. I, 589. 

Singapore: Maingay Herb. prop. No. 3351 (Kew Distrib. No. 355). 
Perak: King’s Oollector, No. 5944 ; Wray, No. 2349. Penang : Curtis 
No. 2487. 

The fruit when ripe is reddish-brown, acoording*to Mr, Curtis. 

7. Aolaia, Lour. 

Tines or shrubs, glabrous, lepidote or stellately pubescent. Leaves 
pinnate or trifoliolate ; leaflets quite entire. Flowers polygamo-dioeoi- 
ous, minute or small, numerous, paniculate, sub-globose. Oalyx 54obed, 
imbricated in bud. Petals 5, concave, short, imbricated. Staminal tube 
urceolate or sub-globose, 5-toothed at the apex or entire; anthers 
usually 5, or 4 or 10, included or half-exserted, erect. BisJc incon- 
spicuous. Ovary ovoid or shortly so, 1-3-celled, with 2-1 ovules in each 
oell ; style glabrous, short. Berry dry, 1- 2-cclled and-seeded. Seeds 
with a fleshy integument. — D jbtbib. Species about 70, Chinese, Indo- 
Midayan or Polynesian. 

The genus Aglaia is distingoishod by its small flowi^rs with S'lnorons oalyx and 
ooroUa, and dopressed-globose or globose staminal tube. Tlte calyx-lobes are often 
bnbrioate, and the petals are inrariably so, three being ontside or partly so, and 
two entirely covered by the outer three. To the genns, as limited by M. 0. de 
Oandolle and Mr. Hiem, only species which the anthers are either 6 or 6 can 
be admitted. The effect of this limitation as to the number of the anthers is to 
force into Amoora various speoios which, taking the section Aphanamwis as the type 
of imoora, have far less in common with that genus than with the 6-antherons 
speoies of Aglaia, The result, as regards Amoora, is that that genns is loaded with 
a number of anomalonB species oolleoted together in a group under the 
name PMudo^Aglaia. By relaxing tho definition of Aglaia so as to admit plants of 
which the flowers have 4, 8 or 10 stamens, and by limiting Amoora to plants with 8- 
merons corollas, it appears to mo that both genera are greatly simplifled. Dehis- 
oenoe in the fruit oannot bo rogarded as a diagnostic character of ilmoors, there 
being several Indian species in the fruit of which there is no evidence of dehis- 
otnoe ; bnt Indehisoence in the frnit is an absolute oharaoter in Aglaia, The effeot 
of the ohange which 1 have ventured to carry into effeot in the diagnoses of these 
two genera is, as regards tho qieoies described by Hr. Hiem in the Flora of Biitlah 
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Knn li alflo removed to thie genoi. 

STAMisr8 4 ... .0. 0.0 0.0 1. A.fmea, 

Stambnb 5 

Leavn ^ite glahroutf and not lepidote on the 
lower surface. 

Leaves trifoliolate, 2*5 to 3 in. long^, often 
efaorter than the panicles ; calyx wi^h 
elliptic lobes : anthers elliptic, included... 2. J. odorata. 
Leaves 3- to 5-foliolate, 5 to 9 in. lon^^, 
always lon;(er than the panicles ; calyx with 
rounded teeth, pnberulons outside; anthers 
bimdly ovate and with the tips exserted... 3. A. oUgophyUa, 
Leaves 5 to 8 in. long; leaflets 5 or 
more ; all parts of the flower glabrous A. glabr\flora* 
Leaves 7 or 8 in. long, leaflets 5 to 8, sub- 
glaucous beneath ; sepals free, pube- 
scent outside, flowers ovoid, *1 in. long 5. A, glawsescensm 
Loaves 6 to 12 in. long, leaflets 7 to 9, 
the calyx toothed, lepidoto-pubescent 
outside; flowers doprosBod-hemispheric, 

*05 in. in diam. ... ... 6. A. Seorteehinil 

Leaves 12 to 24 in. long ; leaflets about 
15, brown when diy ; calyx toothed, pu- 
berulons ; flowers obovate, ’15 in. long 7. A, Oanggo» 
Leaves 18 to 36 in. long ; leaflets 11 to 
13, pale when dry ; calyx puberolous ; 
flowers *05 to *075 in. in diam., de- 
pressed-globular ... ... 8. A. UueophyUsu 

Leaflets glabrous above, lepidote but not pubescent 
on the lower stiff ace. 

Flowers depressed-globular, not more than 
*04 in. in diam., on pedicels as long as or 
longer than themselves. 

Calyx with 4 or 5 long spreading un- 
equal teeth nearly as long as the petals 9. A, emerea^ 

Calyx with 5 orbicular blunt spreading 
lobes much shorter than the petals ... 10. A, rdmtfismnm, 
Flowers ovoid or obovoid-globose, *05 in. 
or more in diam., on pedicels shorter 
than themselves. 
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Blowen ovoid, '06 in. long ; o$)jx snb- 
oampannlate, densely pubescent ootside 
with 5 deep broadly ovate lobes ; soales 
on under surface of leaflets minnte and 
not shining ... ... ... 11. A. Jbrbeit*, 

Flowers ovoid, *05 in. long; calyx onpular, 
pale-oolonred, almost glabrous, divided 
to tbe base into 5 shallow broad blunt 
lobes ; soales on lower surface of leaflets 
shining ... ... .. 12. A. oguamuloio. 

Flowers obovoid-globose, *08 in. long ; 
calyx with 5 broad shallow rounded 
spreading lobes minutely whitish tomen- 
tose with superficial stellate-hairy bright 
rusty soales ; scales on lower sui'faoe of 
leaflets sparse stellate-hairy ... 13. A. Kunatlen\ 

Leafleti more or leee glahroue on the upper, pubescent 
on the lower surface. 

Panicles small with very short few-flowered 
branches ... ... ... 14. A. humilis. 

Panicles condensed ; flowers densely crowded, 

sessile. 

Leaflets on the under surface covered with 
minute tomenturo with stellate hairs 
intermixed, and with superficial shining 
soales ; flowers sub-globular, petals or- 
bicular ... • . . . 15. A. wrgmtea. 

Leaflets as in A, argentea, petals elliptic, 
flowers ovoid ... ... ... 15. A* argentea. 

vor. OurHeii, 

Leaflets tomentose on the lower surface, 
soales if any not shining ; petals elliptic, 
flowers ovoid ... ... ... 15. A. argentea. 

ear. esBimsa. 

Panicles not oondensed, their main branches 
spreading, tbe ultimate divisions short 
densely flowered spikes ; flowers depressed- 
globular, sessile. 

Flowers '1 in. in diem., 

Main nerves of leaves 28 to 36 pairs : 

puiolM 0 to 12 in. long ... ... 16, A {onug^MM. 

llnin nervM of Iwtm 16 to 24 pnin ; 
puiolM 6 to 8 in. long ... 17. A. Owrtiril 
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Vlawm *025 ta 4 is. ift 
Calyx Tery tometttoM and witli 5 long 
Banow aonte or rab^aonie apreading 
unequal lobea some of tbem longer 
than the petaia. 

Learea 4 to 9 in. long : leafleta not 
oordale at the baae, 1*5 to 5 in. 
long ; main nerrea 6 to 11 pairs, 
spreading, fruit ellipsoid ... 18. A, Fahimbamoa* 

Leaves 7 to 15 in. long ; leaflets mi- 
nutely cordate at the base, 4 to 6 
in, long ; main nerres 10 to 14 in., 
oblique: fruit globular or ovoid .. 19 A.i^urdata, 

Calyx maoh shorter than the petals and 
with broad short imbricate lobes. 

Calyx quite glabrous ... ... 20 . A. EumiL 

Calyx pubescent outside ; fruit pyri- 
form, 1*75 in. long ... ... 21. A, Qfifiikiu 

Panioles lax, sprending ; flowers not orowded, 
depressed-globnlar, globular or obovoid, 
sub-sessile or pedioelled. 

Flowers sub-sessile, anthers exserted. 

Flowere *035 in. in diam., depressed-glo- 
bular, sub-sessile: oalyx rotate and 
with 5 deep broad rounded membra- 
nous pubesoent lobes : stamina! tube 
short, oupular, sub-entire, glabrous, 

IVnit ovoid- globose, tapering into a 
pseudo-stalk, 1 in. long ... 28. A^ 

Flowers pedioelled) anthers included. 

Flowers *05 in. long, globnlsr, on 
pedioels longer than themselves. 

Calyx oupular with 5 acute spread* 
ing teeth stellate-pubescent outside. 

Staminal tube globular, inflated 
about the middle, glabrous, the 
mouth sub*entire : fruit ohovoid, 
rugnlossv about *4 in. long ... 884 Ax fitiaipfluliJj 

Flowem ‘06 in. long., obovoid, on pedi- ^ 

cels shorter than tfaemselvee} Calyx 
enpular, pubeeeint outside, with 5 
Mnnt-fetundspsesdiuglobasi staniaal ^ 
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tube oboToid, 5-iootbed, pnberalmur; 
fratt globular to ovoid, *4 to *6 in. 
long ... ... 24. A, trichoiteimon, 

6tamvi78 7 to 9. 

PaiiioleB 12 in long : caljz with 4 broad 
valvate unequal teeth ; stigma long, nar- 
row, deeply S-grooved, ovary S-oelled ... 25. A» macroeiigma* 

Pauioles 2*5 to 6 in. long. 

Calyx fleshy, pelluoid-dotted, with 5 
broad imbricate lobes : stigma thick, 
cylindric, fl-lobed ; ovary 2-oe11ed ... 26. A, heieroclita.. 

Calyx with 5 minute erect pointed teeth : 
stigma capitate, 2- 3-angled ... 27. A, andamanica. 

Stamens 10 ... ... ... ... 28. A. Maingayi. 

1. Aolma rusoA, n. sp. King. A tree, young branches cinereous, at 
first covered with a^liin layer of deciduous minute pale rusty scurfy to- 
mentum, afterwards glaberulous. Leaves 6 to 10 in. long, equally or unequ- 
ally pinnate ; leaflets coriaceous, alternate, sub-opposite (the upper pair 
opposite) oblong-lanceolate to ovate-lanceolate, shortly acuminate or 
acute, the base cuneate or sometimes rounded; upper surface glabrous and 
shining ; the lower glabrous, minutely punotulate, the midrib msty-pn- 
beruloua ; main nerves 7 to 9 pairs, ascending ; length 2 5 to 4*5 in., 
breadthl to 1*75 in. ; petiolules *35 in., that of the odd leaf (when present) 
longer. Panted axillary, solitary, much shoi ter than the leaves, with 
rather long peduncles, the branches few, the flowers rather crowded. 
Flowere globular, *05 in. in diam., on pedicels rather shorter than them- 
selves. Oalyx of 4 unequal rotund sepals, scaly externally. Petals 4, 
rotund, concave, glabrous, larger than the sepals. Stamdnal tube globular- 
obovoid, much thickened inside below each anther, glabrous, the mouth 
small annular, sub-entire ; anthers 4, shortly and thickly ovate, inserted 
near the mouth. Ot*ar^ (rudimentaiy) pubescent ; stigma long, cylindric, 
glabrous. Fruit globular with a small apiculns, minutely rusty-tomen- 
tose, *3 in. in diam. (not ripe), one-celled and one-seeded by abortion. 

South Andaman : King's Collector. 

In the fruit distinct remains of a second cell are found. The species 
is closely allied to A, fuscesoens^ but is distinguishable by its thicker 
narrower leaflets with midribs hairy below, much smaller flowers, and 
more globose staminal tube which appears never to have more than 
4 anthers. Flowers with perfect pistils have not yet been found. 

2. Aolaia odokata, Lrar. FI. Gooh. Chin. 173. A shrub or small 
iaee ; young shoots slender, rusty stellate-lepidote. Leaves trifoliolate, 
Sl*5 to 5 in. long ; leaflets thinly ooriaceous, ovate- or obovate-oblong, the 



1895.] A 

i^x obtuse or tapered to eabb end or anb^rbomboidal : the tenninal one 
the larg^est and tapering into the petiole : both enrfaoes glabrons, minute- 
Ij reticulate when dry : main ner^s 6 to 8 paira, earring, indiatinot ; 
length of lateral pair 1*26 to 2 in., of terminal one 2‘5 to 3'5 in. Poai- 
dea often longer than the leayes, lax. Flowera '1 in. long, on pedicels of 
ahont the same length, glabrons. Oalyx with 5 deop [elHptio lobea* 
PeiaU nneqnal, orbionlar or sab-orbicalar. Staminal tube [oampannlate, 
with 5 broad tmncate teeth ; anth&re 5, elliptic, incladc|||^ Fruit nnknown. 

Malacca, Penang and Singapore; but probably ouly^ onltiyated. 
Distrib. China and Siam. 

8. Aolaia olioophtlla, Miq. FI. Ind. Bat. Snppl. 507. A small 
tree 15 to 20 feet high : young branches covered with deoidnona oine- 
roouB scarf. Leaves 5 to 9 in long, unequally pinnate, the petioles ftTid 
raohises puberulons, soon becoming glabrous ; leaflets 3 to 5, membran- 
ous, the pairs opposite, the terminal one the largest, obovate-oblong to 
elliptic, shortly ^and often bluntly acuminate, the basq^onneate, sometimeB 
oblique : both surfaces glabrous, reticulate when dry ; main nerres 5 or 
6 pairs, ascendiug, carving ; length 3 to 6 in., breadth 1*5 to 2*5 in. ; 
petiolules *4 to ‘5 in., swollen at the base. Panicles axillary, 1*5 to 4 in, 
long, at first scurfy, but ultimately sub-glabrous, much branched, brao- 
teolate. Flowers *075 in., in diam., on slender pedicels as long as them- 
selves, globular. Oalyx cupular, flat, with 5 spreading rounded oonoaye 
teeth, puberulouB externally, the edges oiliolate. Petals much longer 
than the calyx, orbicular, concave, glabrons. Staminal tube shorter 
than the petals, globular-turbinate, 5-grooyed, the month with 6 hroad 
blunt teeth; anthers 5, broadly ovate, the tips only exserted. Owsry 
depressed ; stigma oonioal, pubescent. Frutt globniar, with the calyx 
persistent at its base, densely and minutely tawny-pubescent, *5 or *6 in. 
in diam.; the pedicels stout, glabrous *1 in. long. Eurz For. Flom 
Burma 1, 220 ; C. DC. Monogr. Pbaner. I, 607 ; Miq. Ann. Mas Lngd. 
Bat. IV, 41. Meliaceae Singapuriana ? Walsura Wall. Cat. 4867. 

Singapore : Wallich. Perak : King's Collector, No. 3968. Distrib, 
Burmah, Heifer (Kew Distrib ), No. 1046. Sumatra. 

4. Aolaia olabrifloba, Hiem in Hook. fil. FI. Br. Ind. 1. 555. A 
glabrous tree J 5 to 25 feet high. Leaves 5 to 8 in. long, unequally pin- 
nate, tlie petioles and rachises angled : leaflets about 8 opposite one 
odd, membranous, usually ovate, rarely lanceolate, bluntly aouminate, 
the base ouneate, rarely rounded ; when dry the upper surface shining, 
the lower dull ; main nerves 4 pairs, ascending, curving, obsolete on the 
upper, slightly prominent on the lower surface ; length 2 to 2*75 in., 
bi^th *75 to I 25 in., petiolnles *15 to ’2 in. Panides solitaiy, nril- 
iaiy, spreading, 1*5 to 4 in. long. Flowers numerous, *1 in. long, i&eir 
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]))l4j99liim41l7cV^<»9rbv4som6timMl<Higor Oalps^n- 

pojftr. flesb/f iritb b broad shallow rooaded teeth. Petals 5, meoh longer 
than the oaly^, oyate, opneave, the edges thin. 8tam4nal tube slioiier 
tban the petals, nroeolate, the edge snb-entire ; antken 5, elliptic, snh- 
eordate, deeply inoladed. Ovary short, depressed, pubescent ; iUgma 
long, oylindric, glabroas. Fruit reniform, compressed, oinerons, pnbe- 
rnlpns, 2-Gelled, 2-seeded, *6 in. in diam. C. DC. Monogr. Phaser. I, 608. 

Malacca: Griffith, Nos. 1041, 1042. Maingay (Eew Distrib.) No, 
386. Perak: King's Collector, Nos. 10617, 10724. Soorteohini, No. 
482. Singapore : Ridley, Nos. 1812, 3898. 

6. Aglaia olaucsbcsns, ti. sp. King. A shrnb: yonng branches 
rather slender, the bark when dry cinereous lentioellate ; while young 
covered with pale rusty minute scurfy tomentum. Leavea 7 or 8 in. 
long, equally or unequally pinnate : leaflets 5 to 8, thinly coriaceous, 
qblong or elUptio-oblong or obovate-oblong, sub-acute, the base cuneate, 
both surfaces glabi^us, the upper shining, the lower dull and sub-glau- 
oeous ; n^tiii nerves 8 to 10 pairs, ascending, rather straight, slightly 
prominent on the lower surface ; length 3*5 to 5*5 in , breadth I 75 to 
2 in. (rarely 3 in.), petiolules *35 to *5 in. Panicles solitary, axillary, 
nearly as long as the leaves, branching from near the base, very lax, 
fesr-flowered< Flowers ovoid, *1 in., long, on pedicels about as long as 
theiaselves. Ocdyx of 4 or 5 ovate concave ascending sepals, pubescent 
externally. Petals 4 or 5, larger than the sepals, thick, elliptic, obtuse, 
glabrous. Staminal tube nearly as long as the petals, oylindrio» widen- 
ing at the sub-entire mouth ; anthers 4 or 5, shortly and broadly ovate, 
attached near the apex of the tube, included Ovary shortly and nar- 
rowly cylindric, pubescent, crowned by the glabrous oyliudric stigma* 
Fruit unknown. 

South Andaman Island : King’s Collectors. 

6. Aglaia Scortbchinii, King, n, sp. A tree ; young shoots slender 
and, like the slender petioles, raohises, petiolules and inflorescences, with 
vbry minute brown scales. Leaves 6 to 12 in. long, unequally pinnate ; 
leaflets 7 to 9, the pairs opposite, membranous, lanceolate or oblong- 
Iqnoeolate, shortly acuminate, much cuneate at the bsse ; both surfaces 
quite glabrous, pale brown when dry ; the 7 to 10 pairs of main nerves 
indistinct ; length 3*5 to 5 in. Panicles 7 to 9 in., the branches long, 
divaricating, lax. Flowers depressed- hemispheric, *05 in. in diam., on 
slender pedicels longer than themselves. Oalyx short, spreading, with 
5 deep orbicular concave lobes, lepidote-pubesoeat exterualfy. Petah 
5, orbicular or ovate-orbicular, concave, glabroas, much larger than the 
oa\ys. Staminal tube shorter, than the petals, widely depressei-oasa* 
panuVtte, the mouth with seteral broad much infleaed teeth, gtahrouff 
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mUhtrti, ellipdo, iaoliidad. Ovarg snuJl, depNMadI; $t(fwnt iMSM 
'JhntU ankaown. 

Perak : Soorteohini, No. 722. 

The nearest ally of this is A. iperiosa, Blune, whioh, howiTsr, kii 
leaflets of thicker texture, with more numeroas and distinct nerrei afii 
squamnlose on the under surface. The flowers of the two also differ 
slightly, those of A. apecio$a^ although similar iu calyx and ooeo11a« 
haring a staminal tube with a wide open month, without inflesed teeth 
and from which the anthers are partly oxserted. 

7. Aaim Gavogo, Miq. Flor. Ind. Bat. Snppl. 506. A . tree: 
young branches, petioles, midribs and inflorescences covered with minuie 
rusty scales. Leaves 10 to 24 in. long, equally or unequally pinnate ; 
leaflets 10 to 15, opposite or alternate, snb-ooriaceous, narrowly oblong 
or oblong-lanceolate, shortly and rather abruptly acuminate ; the base 
cuneate, unequal-sided : both surfaces free from hairs, but covered with 
▼ery minute scale-like pustules : main nerves 114 to 18 pairs, faint^ 
spreading: length 3 to 5 5 in., breadth 1 to 1'75 in., petiolule ‘J5 to 
'35 in. Pantdes solitaiy, axillary, nearly as long as the leaves, tho 
lower branches distant, all more or less spreading, the flowers on 
the ultimate branchlets rather crowded. Flowers *1 to ‘15 in. long, 
ovoid, sub-sessile. Oalyx cupular, minutely pubescent and scaly 
outside, the mouth with 5 broad blunt erect teeth. Petals 5, largper than 
the calyx, elliptic, concave, blunt, glabrous. Staminal tube shorter than 
the petals, ovoid, the mouth small, oiroular, not toothed; anthers 
narrowly elliptic, included. Ovary small, depressed, 3-angled, densely 
hairy, crowned by the glabrous cylindric grooved stigma. Fruits on. 
short stout pedicels, reniform, compressed, 2-oelled, 2-seeded, minutely 
rusty-lepidote, '5 in broad (perhaps not quito ripe). Miq. Ann, Mus. 
Lugd. Bat. IV, 47. 0. DC. Phaner. Monogr. I, 27. 

South Andaman, Nicobar Islands; King’s Collector. Distrib. 
Sumatra. 

The flowers of the Andaman specimens agree exactly with those 
from Sumatra on which Miquel founded tho species which is a very dis* 
tinct one. On each panicle, there appear to be certain flowers with peis 
feet and others with imperfect ovaries. The panicles bearing fruit are 
thus in sise and ramification exactly like those bearing fiowers. A. For- 
sfsm, a species founded by Miquel (Ann. Mas. Lugd. Bat. IV, 46) on 
specimens collected in Amboina does not appear to me to be really dis* 
tinct from this. Under the name of Aglaia Oanggo, Miq., I l^Ueve 
there have been issued from the Calcutta Herbarium some specimens of a 
Pexik plant (King’s Collector, No. 4606), whioh much resembles tUe 
in leaves aadinfloresoenoe, bat whioh has a very different staminal take* 
J. II. 9 
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& Aolua UiuODPaniLA, Eiiigf m ip. A tm 40 to 60 feet Ugh ; 
all parta quite glabroas ; joang bzenohee rather itont, pale, oinereoae 
arlien dry and alightlj rough* Leave$ 2 to 8 feet longi aneqaally pin- 
nate } the petioles very long, minutely rugnlose when dxj ; Ics^ete 11 to 
13, mombnuDouB, the lower alteniate and distant, the upper opposite, 
oblong-lanceolate to elliptic-oblong or pvate, all with acuminate apices 
and cuneate bases, the lower half sometimes rery narrow ; xnain nerves 
0 to 15 pairs, spreading, curving, invisible on the upper but dis- 
tinct on the lower surface; length 6 to 12 in., breadth 1*25 to 8 in. ; 
peiiolules '25 to *6 in., slender. Paniclea extra-axillary, slender, rugn- 
lose, the branches spreading but slightly. Flowera *05 to *075 in. in diam., 
depressed-globular, on pedicels longer than themselves. Oalyx much 
smaller than the petals, pale-coloured, pnbernlous, with 5 deep acute 
or sub-acute spreading lobes. Petala 5, dark-coloured when dry (yel- 
low when fresh), orbicular, concave, glabrous. Qtaminal tube turbinate, 
the mouth 5- or 6-lobed ; anthers 5 or 6, broadly ovate, the connective 
fdiglitly apioulate at the apex, the apices bent downwards and not 
exserted. Ovary broad, depressed, pubescent: sttyma broadly ovoid, 
the apex snb-2-lobed. Fruit (not ripe), obovoid, with depressed sub- 
U-lobed apex; the slightly enlai^ed oalyx persistent at the base, 
minutely cinereous, tomentose, 

Perak*. King's Oollector, Nos. 1874, 2998 and 6494. Wray, No» 
2935. 

There is some diversity in the size of the leaflets and of the flowers 
of this species. My collector's gathering No. 2998 above-quoted has 
nari'owly oblong-lanceolate leaflets, and its flowers measure scarcely *05 
in diam. : while ihe flowers of No. 1874 are quite '075 in. in diam., and 
the leaflets of all the other gatherings, except No. 2998, are either elliptic- 
oblong or ovate. 1 find that the stinicture of the flowers is alike what- 
ever their siae may be. 

9. AoiiAU oinbaea. King, n. sp. A shrub 10 to 15 feet high t 
young branches petioles, rachises, petiolnles and inflorescences with 
numerous minute brown scales. Leaves 7 to 12 in. long, unequally 
pinnate : leaflets 5 to 7, alternate and rather distant ; the uppermost 
pair opposite, thinly ooriaceous, oblong- or ovate-lanceolate, often ob- 
lique, the apex shortly acuminate, the base cnneate, that of the upper 
three much narrowed in the lower third; both surfaces cinereous 
when dry, the lower paler and sparsely covered with rusty stellate 
■oales ; main nerves 8 to 18 pairs, oblique, rather straight ; length 2'5 
to 6 in.| breadth 1 to 1'75 in. ; petiolnles *35 to *6 in., that of the odd 
leaflet sometimes *8 in. Panicles supra-axillary, slender, lax, 5 to 7 in. 
long, the branches divaricating. Flowers small, *64 in. in diam., glolm* 
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to, on Blento |Mdie«lf loDgvr than themselra. Oa2^with4 orftloiv 
qireading nnoqual blunt lobei noirlj m long aa the petali, pubemni- 
lepidote ezteraallj. PatoZa 5, oonoare, rotund, unequal, glabMua. 
minaZ ^abe ihorier than the petals, shortly oampanulate with a tAuoata 
entire mouth, glabrous : anthers 6, shortly ovate, ezserted. Otfary and 
stigma both depressed. Fruit pyriform with a long pseudo-stalk and 
on a short stout pedicel, minutely pubescent -lepidote, *75 in. long, and 
*4 in. diam. near the apex. 

Malacca : Ghriffith. Perak : King’s Collector, Nos. 2730 and 5285, 
fioorteohini No. 347. 

10. Aglita ODOEATiSBiMA. Blomo Bijdr. 171. A tree 20 to 40 feet 
high : young branches pe(y)1eB raohises petioiules and infloresoenoes with 
minute brown dooiduons scales. Leaves 5 to 9 in. long, nnequally pin- 
nate ; leaflets 5 to 7, oblong-lanceolate, rarely ovate, opposite, thinly 
ooriaoeouB, shortly acnminate, the base cnneate or rounded; upper 
surface glabrons, greenish when dry, the lower brown, sparsely (th# 
midrib and nerves rather densely) lepidote ; main nerves 6 to 9 (rarely 
11) pairs, ascending, curved ; length 2 to 5 (occasionally 7) in.,; breadth 
I to 2 (occasionally 2*5) in. ; petioiules *2 in., that of the terminal on# 
sometimes *8 in.. Panicles supra-axillary, solitary, 8 to 8 in. long, 
(occasionally 10 to 12) in., the branches divaricating, densely-flowered. 
Fhteere depressed-globular, about *035 in. in diam,, on pedicels 
about as long. Calyx cupular, or rather flat, short, with 5 orbioular 
blunt spreading lobes, pnbesoent-lepidote outside. Petals 5, mneh 
longer than the calyx, elliptic or obovate-rotund, unequal, 'blunt^ 
concave, glabrous, sometimes granular outside. Staminal tube shorter 
than the petals, trnneate-campannlate, the month open, obsonrely 5» 
lobed t OMtkers broadly ovoid, inserted by a very short filament Joel 
below the mouth of the tube, ezserted, or inflexed and therefore inoluded. 
Ovary small, depressed, pubescent ; stigma small, broadly ovoid. 
ovoid or sub-globose, densely covered with minute brown scales, about 
*6 in. long, and *4 in. in diam., usually l-seeded. Miq. FI. lad. Bflt. 
Tol. I, pt. 2, p. 544; Ann. Mns. Lugd. Bat. IV. 44. G. DC. Mbnogr. 
Phaner. I, 802. A, Boaibwrghiana Hiem, FI. Br. Ind. I, 555 and 0 DG« 
Monogr. Phaner. I, 604. (not cf Uiquel,) Aglaia ? Wall. Oat. 9089 F 
A. sezipetala. Griff. Notule I, 505. 

Makooa; Griffith 1086 ; Maingay (Kew Dist.), No. 887. Perak; 
Soorteohini, Wkay, King^s Collector. Singapore: Bidley. Penaag; 
Oortis Kos. 662, 768, 895, 896, 2448. Distrib. Sumatra, Java. 

Although resembling A, BosAurghiana, Miq, in its oalyx and oovtl» 
la, that has a different staminal tube to which the etrietlj ' 

am eOipfio enthers are attaebed asar the base, whereasihe eetkiMf^ el 
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this spooies uo shortly and broadly triaagiilair ovoid and are iasorted 
on tbs stamiaal inbe close to its month. The fruits too are different. 

11. Aglaia Forbisii, King, n. sp. A tree 40 to 80 feet high : 
yonng branches slender and, like the angled petioles raohises and petio- 
Inles, densely and minutely mfous-tomentoBe. leaves 12 to 15 in. long, 
equally pinnate ; leaflets 8 to 10, membranous, alternate, rather distant, 
oblong to elliptic, alternate (the upper pair nsnally opposite) cuspidate, 
the base slightly ouneate ; upper surface olivaoeous when dry, glabrous, 
minutely rugulose, dull ; the lower rather pale brown, minutely scurfy : 
main nerves 10 to 13 pairs, oblique, rather straight, faint on the upper, 
bold on the lower surface : length 3*5 to 5‘2 in , breadth 1*5 to 2 5 in. 
PatUeloi aadllary, solitary, densely stellate-tomentose, 4*5 to 9 in. long, 
the branches spreading. Flowen numerous, *08 in. long, ovoid, on 
pedicels shorter than themselves. Calyx sub-campanulate, densely 
pubescent outside, glabrous inside, with 5 deep br^ly ovate lobes. 
Petah 5, twice as long as the calyx, orbicular or ovate-orbicular, oon- 
oave, glabrous. Staminal tube shorter than the petals, turbinate-glohu- 
Isr, the mouth with 5 broad shallow erose teeth, glabrous ; anthera 5, 
ovate, included or with their apices exserted. Ovary small, depressed, 
puberulous; aligma large, fleshy, broadly ovoid. Fruit ellipsoid to 
ovoid, sometimes slightly gibbous at the l^uie, or narrowly obovoid, not 
apioulate, pale yellow when ripe, covered with minute scnrfy pubes- 
cence, 1 to 1*25 in. long, and *7 to *9 in. in diam. when dry ; the pedioel 
short, stout. 

Perak : Wray, No. 8265 : King’s Oollector, Nos. 4762 and 10787. 
Pangkore: Curtis, No. 1681. Distrib. Sumatra, H. 0. Forbes, No. 3179. 

12. Aglaia squauulosa. King, n. sp. A tree 80 to 50 feet high : 
yonng brsnobes rather stout, the bark striate and densely covered with 
minute brown scurf-like pubescence. Leavoa 15 to 80 in., unequally 
pinnate, petiole rachis and petiolules minutely squamnlose-pubescent : 
UaJUta 11 to 15, distant, alternate except the upper pair which aie 
opposite, ooriaoeous ; both surfaces minutely rugulose when dry, the 
upper glabrous and dull, the lower uniformly covered with shining 
Biinute pale-edged scales : main nerves 10 to 12 pairs, oblique, little 
curved, faint on the upper, bold on the lower surface : length 4 to 
10 in., breadth 1*75 to 3*5 in., petiolules *25 to *6 in. PamcZes axil- 
lary, solitary, much branched, spieading, squamulose, angled, many- 
flowered, 10 to 12 in. long. Flnwera ovoid, *05 in. long, on pedicels 
shiKrter than themselves. Calyx cupular, pale-coloured, almost gla- 
brous, divided to the base into 5 shallow broad blunt lobes. Petals 5, 
much longer than the calyx, dark-coloured, rotund, unequal, ooneave^* 
glabrous. Staminal tube shorter than the petals, globose, the mouidi 
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tatba: o««tak !•>!•> Ovary btifak v<idMnM)ri^ «st^^ 

hig mnob beyond the baM of the oToid glnbrona ftigmn* JVii^ 
young) naimwly eUlptio, denulj eoaly like the under aurlnoe of tho 
leaflets, 

Perak : King’s Oolleotor, Nos. 8805, 11013, 10145. , 

In its lealVea this reaemblea A latifolia Miq., but the aealea on the 
under aurface of this are much larger and more shining. The floweiv 
too of this are much smaller and the calyx and corolla differ, 

13. Aglaxa KUNSTLERi, King, n. sp. A tree 80 to 40 feet high } 
young branches rather stont and, like the petioles, rachises, petiolulee 
and inflorescences, covered with minute deciduons, brown pubesoenoe 
and scales. Leaves 18 to 25 in. long, nneqnaDy pinnate ; leaflets 5 to 13, 
coriaceous, oblong-oblanceolate to elliptio-oblong, the apioea shortly 
acuminate, the bases usually more or less oblique, rounded or onneatOy 
the upper leaflets often much narrowed in the lower third : upper sur^ 
face glabrous, pale green, and minutely mgulose when dxy, the lower 
paler, mgulose, and with sparse, stellate, hairy, minute brown soalea s 
main nerves 10 to 14 pairs, faint on the upper, and only slightly pro* 
minent on the lower surface * length 4 5 to 7 5 in., breadth 1*75 to 8*75 
in. Panicles solitary, axillary, branchmg, many-flowered, 3 to 9 in. long. 
Flowers 08 in. long, globular-obovoid, on pedicels shorter than them- 
selves. Oalyx cupulnr, tapering to the pedicel, with 5 broad blunt spread- 
ing shallow lobes, minutely whitish-tomentose with bright rusty supers 
ficial stellate-hairy scales. Petals 5, much larger than the oalyz, broi^y 
elliptic, concave, blunt. Staminal tube dark-coloured, pale and soariona 
towards the base, shorter than the petals, globose, glabrous, 5-lobedt 
anthers 5, broadly ovate, included. Ovary rusty-pubescent ; «%ma thidi;, 
short, conical. globular, slightly depressedat base and apex, densely 
covered with minute pale buff-coloured hairs, about *8 in. in dim, 
when dry, pedicel very short. 

Perak : King’s Collector, Nos. 5287, 10610. 

14. Aolaia HUMiLis, n. sp. King. A shrub or small tree ; youag 
branches stout, rusty puberulous, the bark dark-coloured. Lsa^ 18 
to 86 in. long, unequally pinnate ; leaflets snb-opposite (the upper pair 
opposite), thinly coriaceous, oblong to elliptic-oblong, rarely ovate, shortly 
cuspidate, the base rounded or sub-enneate; both surfaces minutely 
punctulate when dry, the upper glabrous except the pubemloas mid- 
rib ; the lower glabrous, the midrib and nerves stellate-pubescent ; 
nerves 11 to 20 pairs, spreading, prominent on the lower, depressed on 
the upper surface when dry; length 4 to 9 in., breadth 1*75 to 3*5 in;; 
petiolulee *25 to *6 in. Panides supra-axillary, solitary, 3 to 4 in. long^ 
with few-flowered very short branohes. Flowers globular, *05 in. in 
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dhm. Oalj^ oampiiinliito, pn^efloent-lapidole <mAiddet thtt'vumtli with 
5 large vonndad ieelili. PetoZt ft, longer ihea tbe oalpr, elliptio, gla- 
brous, Btawinal fafts shorter than the petals, oboToid-globose, gla- 
farons, the month with ft shallow broad blnnt teeth ; anthers ft, orate- 
rtlipsoid, inclnded, short. Ovary rather broad, pubescent, with a large 
glabrous oonioal 2-lobed stigma. Fruit (jonng) glbbnlar-oboroid, 
8-oelled ; the perioarp fleshy, oinereons-pnbesoent externally. 

Perak : King^s Oolleotor, No. 8619 ; Wray, No. 8768. 

1ft. AoLiia ▲aasMTEA, Blnme Bijdr. 170. i. slender tree 10 to 1ft 
or 20 fMt high ; yonng shoots, petioles, raohises, petiolnles, infloresoenoei 
and under surfaces of the leaves densely covered with a layer of minute 
tomentum with many stellate hairs and flat shining white or pale- 
brown soales intermixed and on the snrfaoe. Leave$ 24 to 30 in. long, 
unequally pinnate ; leaflets 7 to 11, alternate, the odd one and the upper 
pairs often much the largest, thinly ooriaceons, oblong-lanoeolate to 
ovate-lanoeolate or elliptio, the odd leaflet and often also the upper pair 
often mnoh onneate at the base, the lower pairs often rounded, occasion- 
ally minutely cordate and sub-sessile, the apices of all more or less acu- 
minate ! upper surface glabrous, the lower shining silvery to pale brown; 
main nerves 12 to 24 pairs, inconspionous on the upper bold and pro- 
minent on the lower surface ; length of the lower leaflets ft to 9 in., of 
the terminal one 12 to 1ft in., breadth 2 to ft in., petiolnles *2 in. Poni- 
elsi aupra-axillary, pedunculate, spreading, very dense, 3 to ft in. long. 
Jlowsm crowded, numerous, sessile, sub-globular, *08 iu. in diaoi., 
Oaiya as long as the corolla, deeply divided into ft broad rounded 
imbricate oonoave lobes, furfuraoeons-lepidote externally, glabrous in- 
ternally. Petok ft, oonoave, orbicular, glabrous. Jtominantffte globular, 
•horter than the petals, the mouth sub-entire ; antherr ft, ovate, included. 
Ovary depressed ; ttigma sub-oylindrio, truncate, glabrous. Fruit ovoid 
or obovmd, minutely rusty-pubescent and lepidote, *8 to l'2ft in. long^ 
ICiq. Flor. Ind. Bat. Yol. 1, Pt. 2, ft48 ; Ann. Mus. Lugd. Bat. IV, ft4 ; 
Knn For. Flor. Burma 1,219; C. DC. Monogr. Phaner. I, 618. A. 
hypoUuoa^ Miq. Ind. Bat. Suppl. ft07. A tpeoioaa, Teysm, and Binn. 
Oat. B.ort. Bogor. 211 (not vi Blnme). Mitnea argeutva, Reinw. in 
Oat. Hort Bogor. 71. 

Perak*. King’s Oolleotor, No. 3185. Nicobar Islands, Kurs.— Disteib. 
Bnima, Sumatra, Java, New Guinea. 

This is a widely distributed and variable species of which Ifiquel 
(Ann. Mus. Lugd. Bat. lY, ftft) enumerates no Uaa than seven varietieSft 
most of which he had himself previously treated as species. In jonng 
theote the leaflets are often few but very large. 

Yer. srisrie , Miq. Ann. Mus. Lugd. Bat. lY, ftft. Pfewsrt ovoid'; 
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petels alliptio, fliittiiiaAtBtea^ littflttelAio M, Moag, 
•Eb-ieaaile, tBe bam 7oaiided« 8 to 6 in. long, tbe ttnttiinil one nob 
bnger than the pain but with a narrow base : undernnirfiaoes inm pelt 
to oinnamoneouB, not shining. A. soMiua, Miq, SI. lad. Bat. Bopph 
506. A, anoolana Miq. 1. a. 506. 

Perak : King's Colleotor, Nos. 5767 and 10007. Distrib. SnaaaM^ 

Yar Ourtisiif King. Flowers oroid, *15 in. long.*jM/a2f dli|Mo| 
eUminal tube globular, the apioal aperture rerj small and almost entire. 
Leaflets 15 to 19, oblong, shortly aonmmate and with rounded baaeSi 
tbe terminal one not larger than the others. Fruit narrowly pyrifattti 
densely lepidote. 

Penang ; Curtis, No. 2287. Perak : King's Oolleotor, No. 8289. 

16. Aolaia LANUOINOSA, King, n. sp. A tree 50 to 70 feet faigli ; 
young branches very stout (1 in. in diam.), rugulose and maty-tonieii* 
tone between the large triangular leaf-cioatrioes. Leaves 2 to 4 feet 
long, unequally pinnate eVeiy where, except on the upper surlaoet of 
the leaflets, densely oovei ed with soft rusty stellate tomentum ^ leaflets 
0 to 13, the pairs opposite, thinly ooriaoeous, oblong, ouspidate, the base 
rounded and often minutely cordate; upper surface glabrous; mata 
neiwes 28 to 36 pairs, sub-horizontal, slightly prominent on the lowers 
faintly depressed on the upper surface , length 5 to 15 in., breadth 2 to 
8*5 in , petiolules *25 to *4 in Panicles axillary, from 9 to 12 in. hmgv 
stout ; branches few, ascending and bearing short lateral spikes. Flow* 
STS sessile, densely crowded, depressed-globular, about *1 in. in diamu 
Calyx completely enveloping the petals, with 5 deep narrow lobes oorensd 
outside with soft stellate wool, inside glabrous. Petals 5, elliptic, blan*| 
glabrous, concave, slightly shorter than the calyx. Staminal tubs shorter 
than the petals, its mouth wide and deeply 5-lobed, glabrous ; oafhspt 
opposite its lobes, large, included. Ovary small; stigma pylindria* 
Fruit unknown, 

Perak : Scortechini, No. 168*2 ; King’s Oolleotor, Nos. 7.381, 771A 

This species resembles the Boraean A, grandxs, Miq. in its leaTSfi 
but has different flowers. FruU of both species is unknown. 

17. Aolaia CuRTisii, King, n, sp. A tree 60 to 80 feet hiyV | 
young brsnohes stout, rusty puberulous. Leaves 18 to 30 in. long^ na* 
equally pinnate ; leaflets ooriaoeous, 11 to 15, sub-opposite, oblong to ^li^ 
t^ shortly acuminate ; the bases of the lower rounded, of the upper ema. 
ate , upper surface glaberulons and when dry minutely pustalatsb thf 
midrib puberulous; under surface covered with dense minute fUsfy 
tomentum with numerous stellate hairs on the snrfooe ; nerfsa 
16 to 24; spreading, prominent beneath ; length 6 to 9 in.,, breadth | tg 
4 m., pennies *2 to *35 in. Panicles slightly supiMnUiKy, editasy, § 
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to 8 in, long, with few anb-ereot branobea ; tho branohleta short, dense- 
ly flowered, scurfy pabeinlons, Flotoon globose, sessile, more than *1 
in. in diam. Calyx of 4 or 6 thick densely tomentoae snb-rotnnd 
sepals. Pdali 5, glabrous. Staminal tubo short, snb-globalar, with a 
wide month ; anthers 5, short, attached close to the month of the tnbe, 
their apices included. Fruit globnlar-obovoid, minutely rnsty puberu- 
lons, 1*5 in. long, and 1*25 in. in diam. 

Pangkore : Onrtis, No. 1627. Perak ; King's Collector, No. 7786. 

A speoies allied to A. paehyphylla, Miq , and not easy by descrip- 
tion alone to be distinguished from that species. An examination of 
Miquers type spooimen of A. paehyphylla kindly lent to me by the an- 
thorities of the Leiden Herbarinm shows that the leaves of that are 
distinctly falcate, while those of this are not : moreover the leaves of 
A, paehyphylla taper mnoh more to the apex, and the panicles are more 
robust, than is the case in this species. The tomeutum on the under 
surface of the leaves differs in character in tlie two species ; and in the 
leaves of A. paehyphylla the midribs of the leaves are raised and ridge- 
like on the upper surface, while these of this species are depressed. 
The fruit of A. paehyphylla is unknown. 

18. Aolaia Palembanioa, Miq. Flor. Ind. Bat., Suppl. 507. A tree 
10 to 25 feet high; young shoots, petioles and rachises, petiolnles 
and infloresoense densely rnsty stellate- tomentose. Leaves 4 to 9 in. 
long, unequally pinnate ; leaflets 5 to 9, sub-opposite, membra- 
nous, oblong-lanceolate to ovate, opposite or sub-opposite, shortly acu- 
minate, the base cuneate, the terminal and upper pairs of leaflets with 
bases much narrowed ; upper surface sometimes deciduously lepidote, 
ultimately glabrous, except sometimes the pubescent lower half of the 
midrib ; lower surface more or less closely stellate-pubescent, especially 
on the midrib and 6 to 11 pairs of spreading main nerves ; length 1*5 to 
6 in., breadth *65 to 1*75 in., petiolnles *15 in. Panicles solitary, axillury, 
1*5 to 4 ill. long, slender, their branches short aud divaricating, bearing 
the flowers in dense short spikes. Flowers depressed-globular, about *025 
in. in diam. Calyx with 5 long narrow acute or sub-acute spreading un- 
equal lobes, some of them occasionally longer than the petals, boldly 
■tellnte-tomentose outside, glabrous inside. Petals 5, obovate-eUxptio, 
eoinoave, glabrous. Staminal tube shorter than the petals, glabrous, its 
month truncate entire ; anthers 5, ovate, curved, half-exserted. Ovary 
large, pubescent, stigma 8-angled. Fruit ellipsoid (narrowly so when 
young), deciduously stellate-tomentose, *75 in. long, aud *6 in. in diam. 
Miq. Ann. Mus. Lugd. Bat. IV., 52 ; Hiem in Hook. fil. FI. Br. Ind. I| 
557 ; 0. DO. Monogr. Phaner. I, 619. Agkaa Sipanaas^ Miq. FI. Ind. Bak 
BuppL 508. A. tomenfotft, Teysm, and Binn. in Nat. Tijdsohr. Ned. 
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Ind. Vol. 27. p. 48. A. Hiq. in Ann* Mns. LngA 1T| 649. 
0. DO. lionogr. Phuier. I, 618. 

Malacca : Griffiiih, No. 1043. Maingaj (kew Diatrib.)f No. 888L 
Penang : Curtis, No. 2003 ; King’s Collector, No. 1790. Pei^ : Soor* 
tecKini, Wray, King’s Colleobor. Kedah : Curtis, No. 2520. Dxstbw* 
TiON : Sumatra, Bangka, Borneo. 

This differs from its nearest ally A. GhriffitMi in its large, ixregii- 
larly lohed, very tomentose calyx, and in its snmller fruit and leaves* 
1 have examined authentic Hpeoimens of A. Sipannas^ Miq. and of A. raf(S, 
Miq., and 1 cannot see how they are to be separated from A,pa2si}i5(NiMMl, 
Miq. A specimen in the Leiden Herbarium, collected by Korthals in 
Sumatra, aud named in Miquel’s handwriting A. elliplioa^ Blume, var. 
Sumatra, ought in my opinion to be i^efeiTed to this species. The plant 
named by Toysmann and Binnindyk A. tomentosa, and of which Curtises 
specimen from Kedah, No. 2.520, is an example, has longer leaflets than 
typical A. palemhamca, with more nerves, and more tomentose beneath ; 
but I think its reduction to this is justifiable. This plant has a wider 
distribution than is usual with species of this family, and slight local 
differences arc thus naturally to bo expected. 

19. Aglau cottDATA, Hiem in Hook. tiL FI. Br. Ind. I, 557 (exoK 
var. 2). A tree 20 to 30 feet high , young shoots, petioles, raoliises, 
petiolules and inflorescence more or less densely clothed with rusty or 
tawny stellate-toment urn. Leates 7 to 15 in. long, unequally pinnate; 
leaflets 7 to 9, tho pairs opposite, rarely sub-opposite, membranous, 
oblong-oblanoeolate, rarely ovate or elliptic, all with shortly acuminate 
apices, the odd one the largest and much attenuate towards the base, 
the paired leaflets cuneate, minutely cordate at the very base ; upper 
surface glabrous, the midrib slightly pubescent; the lower stelli^ 
pubescent, sometimes densely so, the midrib always, and the nerves 
usually, tomentose; main nerves 10 to 14 pairs, oblique, sligbiljr 
depressed on the npper surface when dry and prominent on the lower : 
length 4 to 6 in., breadth 1*75 to 2 25 in., petiolules less than ‘1 in. or 
absent ; the terminal leaflet larger and with a petiolnle ^ to *4 in. long* 
Fanicle§ axillary, solitary, 3 to 6 in. long, the branohos spreading, the 
nltimate branohlets shorter, spike-like, and densely crowded with flowen, 
Wlower$ about *35 in. in diam., sub-sessile, otherwise as in those of A# 
palemhanica. Fruit globular or ovoid, densely covered with deoiduoul 
rusty stellate tomentum, *5 to *65 in. in diam. C. DO, in Monoipr, 
Fhaaer. I, 618 (exol. var. b. eaJyee ghbro). 

Malacca: Maingay (Kew Distrib.}, Nos, 334,335/2. Singaporot 
Bidley, No. 383. Perak : Soorteohini ; Wray, No. 2962 ; King’i OoUsS-t" 
tor, Nom 2836, 3646, 5071, 6360. 

J* II. 10 
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Under His species A. eordata, Mr. Hiem Has in my opinion included 
two plants. The species A . cordoba^ as here limited, includes only Hiem's 
form with hirsnto calyx, and is really little more than a large-leaved 
variety of A, palemhanica, Mr. Hiern’s form with glabrous calyx is, in 
my opinion, a distinct species, the calyx differing not only in being 
glabrous, but in being much smaller, and of quite a different shape. 
I have described it as a species under the name A, Hiemii, 

20. Aolaia Hiernii, King, n. sp. A tree 40 to 80 feet high; 
young branches, petioles, rachises, petiolulos and inflorescences, densely 
clothed with rather soft rusty stellate tomentum. Leaves 14 to 18 in. 
long, unequally pinnate ; leaflets 7 to 9, the pairs opposite, thickly mem- 
branous, oblong or oblong-lanceolato ; the terminal one oblong-oblanoeo- 
late, longer than the others and two or three times as long as the 
petiolule ; the apices of all shortly and sharply acuminate, the bases 
ouneate, especially of the uppermost ones; upper surface glabrescent 
with a few scattered stellate-hairs, the midrib and nerves densely 
stellate-pubescent; under- surface uniformly covered with pale-brown- 
centred scales and a Supeificial layer of rufous stellate tomentum ; main 
nerves 13 to 22 pairs, sub-horizontal, depressed on the upper and bold 
on the lower surface when dry ; length 4 to 6 in. (the odd one an inch 
longer); breadth 1*75 to 2'25 in., petiolulos of the pairs *15 in. 
Fanichs slightly supra-axillary, solitary, 8 to 12 in. long, the branches 
divaricating, the ultimate branchlets bearing densely-flowered spikes. 
Flowem '4 in. long, sessile, globular. Calyr cupular, quite glabrous, 
with 4 or 5 deep broad rounded imbricate lobes. Petals 5, rotund or 
ovate-rotund, unequal, much longer than the calyx, the outer 3 the largest, 
all concave and glabrous. Sfaminal tube shorter than the petals, cup- 
shaped, the mouth wide; the 5 ovate antJifrs inserted by very short 
filnraents on the edge of the tube, but iuflexed so as to be included. 
Ovary small, pubescent ; stigma depressed-spheroidal, pubescent. Fruit 
unknown. 

Malacca: Maingay. Perak: King's Collector, Nos. 6976, 6706, 

108n. 

This is allied to A. eordata^ Hiem, but differs from it in having lea- 
flets with more numerous and more horizontal main nerves, more densely 
toroentose and lepidote beneath. The calyx of this, moreover, is oon^ 
epicnously different, being smaller, having broad lobes much shorter 
than the petals, and quite glabrous, while the calyx of A, eordata^ as 
limited here, has a large calyx densely stellate-tomentose externally, and 
with acute lobes often longer than the petals. This is a large tree, 
often attaining a height of 80 feet, while A, eordata is a small tree from 
20 to 80 feet high. 
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21. Aolau 0BirFiTBfi, Ears in Jonni. Ai. Soo. B9 d|{» 1» fov 1675, 
p. 146. A tree 30 to 60 feet high ; joong branches petiolee, raohitee, 
petiolnlee and infloreacenoeB densely clothed with minute rnsty steltata 
pubesoence. Lwv9$ 12 to 18 in. bug, unequally pinnate ; leasts 13 to 
19, opposite or sub-opposite, narrowly elliptic or oblong-lanoeolate, 
often slightly oblaiiceolate, shortly acuminate, the base rounded or 
sub-cuneate : upper surface glabrous except the rusty tomentose midrib, 
the nerves inconspioaous ; lower surface sparsely stellate-pubesoeitt, 
the midrib and 10 to 12 pairs of bold cur red spreading nerves tomen* 
tose ; length 2*5 to 5 or even 6 in., breadth 1 to 1‘4 in., petiolules about 
*15 in. Panicles solitary, axillary, spreading, many 'branched, many* 
flowered. Flowers about ‘025 in. m diam , depressed-globular, broader 
than long. Cdlyjr cupular with 5 deep broad lobes, pubescent out* 
side. Petals 5, twice as long as the calyx, concave, glabrous. Staminal 
tube shorter than the petals, glabrous ; anthers 5, ovate, partly exserted. 
Ovary pubescent ; stigma depressed-hemispheric. Fruit pyriform, densely 
covered with sub-deciduous rusty scurfy stellate tomentum, 1‘75 in 
long, and 1‘25 in. in diam. Knr^ For. Flora Burma I, 219. 
minutiflora Bedd. var. Griffithii^ Hiern in Hook. fil. FI. Br. Ind. I, 557 { 
G. DC. in Phaner. Monogr 1, OIC. 

Malacca: Griffith, Nos. 1039 and 1040 : Maingay, No. 334-2 (No. 384 
is A, eordata, Hiern). Porak Scortechiiii, Wray, King's Collector, 
Nos. 4231, 6282, 6341, 6346, 10285, 10925, 10957. 

The flowers of this are less than half the size of those of A. minu* 
tijlora Bedd. — a plant of Western Peninsular India, of which Mr. Hiern 
and M. G. Do Candolle make this a variety. On dissecting male flowers of 
an authentic specimen of Beddome’s plant I And, however, that not only 
are the flowers larger, but they arc of a different shape, being globular* 
obovoid, while those of this plant are depressed-globular and broader 
than long. The calyx of this, moreover, is about half as long as the 
petals, while the calyx of Beddome’s plant is not more than a third or a 
fourth of the length of its petals. Moreover, the leaflets of A. vninu* 
tijlora Bedd., are less numerous than iir this plant, and the tomentum 
on their lower surface is much more dense. The fruit hitherto described 
as belonging to this plant, is that issued from Kew as No. 384 of 
Maingay 'a Herbarium. That fruit, however, does not belong to this 
apeoies, but to A. cordaia^ Maing. It is globulai* and, in size as well as 
in shape, greatly resembles that of A. minutijlora. The true fruit of 
this ( now described for the first time) is pyriform and much hrgeH 
than that of A. minutijlora. On account of these differences, I therefore 
foUow Kurz in regarding this as a distinct species from the latter. 

82. Aolsu HSHBRiKiroLU, King, n. sp. A tree 20 to 60 feet blgh^ 
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Xmvm 2 to S feet long, tbe petioles, raobises and petiolnles ooveired 
with miimte harsb tomentum, unequally pinnate ; leaflets from 7 to 11, 
tliinly membranous, elliptio-oblong, acuminate, tbe base ouneate ; upper 
surface glabrous, pale greenish when dry, tbe lower surface darker and 
sometimes with a tinge of purple, Tery sparsely and minutely stellate- 
pubescent, tbe midrib boldly so ; main nerves 20 to 30 pairs, faint on 
the upper, bold on tbe lower surface ; length 9 to 16 in., breadth 2*75 
to 5*5 in., petiolnles only about *1 in. Panidea everywhere stellately 
rusty-pubescent, slightly supra-axillary, with numerous, many-flowered, 
spreading branches. Flowers about '035 in. in diam., depressed-globu- 
lar, almost sessile, often with a few bracteoles at the base. Oalyx 
rotate, with 5 deep broad rounded membranous pubescent lobes. Petals 
5, broadly ovate to rotund, longer than the oalyx, glabrous, concave. 
Staminal tube shorter than the petals, cupular, sub-entire, glabrous; 
anthers 5, ovate, curved, exsertod. Ovary small, much depressed ; stigma 
depressed-spheroidal, vertically grooved. Fruit ovoid or ovoid-globose, 
tapering at the base into a short pseudo-stalk, densely covered with 
minute scaly tawny tomentum, 1 in. long, and *75 in. in diam. 

Perak: King's Collector, Nos. 5901 and 7104. Distribution: 
Sumatra ; Porbes, No. 1679. 

This resembles A» tenuicaulis^ Hiom ; but it has smaller flowers, 
different oalyx and staminal tube and larger fruit. The texture of the 
leaflets is also thinner and the stellate hairs on their under surface 
less numerous. 

23. Aqlaia tenutcaulis, Hiem in Hook. fll. FI. Br. Ind. I, 556. 
A shrub or small tree JO or 12 feet high with a slender stem 2 to 3 in. 
in diam. Leaves 3 feet or more in length, unequally pinnate ; the long 
petiole, rachises, petiolnles and young branches densely stellate rusty- 
tomentose ; leaflets membranous, oblong to elliptic, minutely cuspidate 
to shortly acuminate ; the base ouneate, rarely rounded ; upper surface 
glabrous, the lower sparsely minutely stellately rufous-pubescent ; main 
nerves 15 to 20 pairs, spreading, oWlete on the upper prominent on 
the lower surface ; length 6 to 12 in., breadth 2*5 to 4*5 in. ; petiolnles 
*8 to *35 in., stout. Panicles slightly supra-axillary, everywhere densely 
rufous-pubescent like the petioles, about 12 in. long, with spreading 
densely-flowered branches, those bearing fruit only a few inches long. 
Flowers *05 in. long, globular, on pedicels longer than themselves. 
Ooliyx cupular, stellate-pubescent outside, glabrous inside, with 5 deep 
acute spreading teeth. Petals 5, much longer than the oalyx, ovate or 
sub-obovate, concave, elliptic, glabrous. Staminal tube shorUr than the 
petsJs, globular, ii^ated about the middle of the sub-entire mouth, gla- 
brous except at the base inside ; anthers 5, idiort, ovate, included. Oeerg 
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gmall, ftielkie-ludxy. olUptk^ obtBM fViift obbi^t rogitloie^ 

demel j ooyered with mmate nuty iMliita^tomeiitaiii, Abcmt *4 in. Imigi 
0. BO. in HonogF. Phaner. «I, 615. 

Penang: Maingay (Eew Distrib.), No. 3252. Gartif,No. 747. 
Selangor; Bidley. Perak; Wray, SHng'B Golleotor, SoortecU^ ttinia* 
pore ; Lobb. Dibtbib. Sumatra. 

24. Aolau triohobtehon, G. DC. Monogr. Phaner I, 606. A tref 
30 to 60 feet high ; yoang Bhoota, petioles and rachises of leayes and 
infloreBoenoes deoidnoualy rusty stellate-tomentose, soabroid beneath th4 
tomentum. L^vea 18 to 27 in. long, nneqnally pinnate ; leaflets 9 to 13^ 
alternate or opposite, sub-ooriaoeons, oblong to elliptic, shortly aoins^- 
nate, the base slightly ouneate or rounded ; upper surfm glabrous, fha 
lower sparsely and minutely stellately pubescent ; main nerves 12 to 16 
pairs, slightly depressed on the upper surface when dry, bold on th# 
lower ; length 4 to 8 in. ; breadth 2 to 2*75 in. ; petiolules *25 to *4 in. 
FanicUa supra-axillary, solitary, nearly as long as the leaves, with fbw 
divaricating lax branches, densely and minutely rusty stellulate-pube- 
scent and scaly. Flowera obovoid, globose, 06 in. long, on pnbesoeut 
pedicels shorter than themselves. Calyx shallow, cupular, deeply 
divided into 5 rotund, blunt, spreading lobes, pubescent externally* 
FetaU 5, slightly unequal, ovate-rotund, ooncaye, glabrous, much longer 
than the calyx 8tam%nal tube shorter than the petals, thin, puberuloni^ 
obovate, the mouth with 5 broad emarginate shallow teeth ; antharM 
broadly ovate, small, inserted near the edge of the tube, included. Dim 
rather larg^, inferior to the ovary, pubescent. Ovary small, cylindrio^ 4- 
angled, glabrous. Fruit globular to ovoid, shortly pedicelled, densfo 
ly covered with minute rusty stellate tomentum, *4 to *6 in. long. Guypa* 
nia rufeacena. Wall. Cat. 8067 B (exclude A). Aglaia aduUa^ Hiem 
Hook. fil. FI. Br. Ind. I, 1556. Aglaia owpaniMea^ King MSS. 

Penang ; Wallich. Perak ; Soortecbini, King's Collector, No<a 
5597, 5901. Pahang ; Bidley, No. 5885. Singapore, Anderson, No. 89;| 
Bidley, No 5833. Malacca ; Deny, Nos. 1076, 1186. DiSTBimmoVIr 
Borneo, Beocari, No. 3981. 

Althongh first collected so long ago as Wallich's time, fruit of this 
very dieting species is now desonbed for the first time. It resembUII 
A. ienutoaulu and A. memhranifolia to some extent in its leaves, but fg 
a much laiger tree than either, and its leaflets have a thidrer textural 
Its fruits are much smaller than those of A. mmbrawifolias aii4 
althongh of about the same sise as those of A. Unuieav^^ thiqir ai4 
covered wiUi much shorter tomentum. Specimens of this were didM 
buted from the Calcutta Herbarium under the MSS. uame Agt(m 
CHpofMCtdea, King MSS. 
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25. Aalaia laOHOSTiOKA, King, n. sp. A tree 40 to 60 feet high ; 
jonng brenobee very stout, lentioellate, puberuloni. Leaver 2*5 to 

4 feet long, unequally pinnate, the petioles yery long,' *3 in. thick, and, 
like the raohises petiolules and infloresoenoe, oovered with minute brown 
scales ; leaflets 15 to 17, the pairs opposite or nearly so, membranous, ellip- 
tic to elliptic-oblong, slightly oblique, shortly and sharply acuminate, the 
base rounded ; upper surface everywhere glabrous, the lower glabrous, the 
midrib and nerves rugulose and minutely scaly : main nerves 12 to 20 
pairs, depressed on the upper surface, very prominent on the lower; length 

5 to 10 in., breadth 2 to 4 in., petiolules *5 to *7 in. Panicles axillary, 
solitaiy, about 12 in. long (including the long pednncld), the branches 
rather short, many-flowered. Flowers broadly obovoid, about '08 in. 
long, on short stout rusty-tomentose pedicels. Calyx half as long as the 
corolla, oup-shaped, the mouth with 4 unequal broad valvate teeth, 
rusty-stellate-tomentose externally. Petals 5, glabrous, imbricate, the 
two external longer and orbicular, the 3 inner smaller and elliptic. 
Stamindl tube shorter than the petals, cupular, the mouth wide and with 
8 to 10 lanceolate teeth; anthers 7 or 8, large, elliptic, much exseited. 
Ovary depressed, 3 angled, 3-oelled, yellowish-pubeBcent, crowned by a 
glabrous erect fleshy deeply-fluted 3-angled stigma. Fruit elliptic- 
obovoid, naiTowed to a short pseudo-stalk, oovered with minute pale 
scales, 1*5 iu. long, and I in. in diam. 

Perak: King’s Collector, Nos 6531, 6910, 7559. 

Lika A. heterocUta^ King, this species has more than 5 stamens, 
an^ it has a larger stigma than is usually found in Aglaia, Its inflore- 
jioenoe is quite that of Aglaia, as also is its fruit. 

26. Aolaia HEi'EROCLiTA, King, n. sp. A tree 80 to 40 feet high, 
glabrous except the inflorescence and under surfaces of the leaves. 
Leaves 18 to 30 in. long, equally or unequally pinnate ; leaflets thinly 
ooriaoeoos, 8 or 9 to 10 or 11, distant, alternate, oblong to elliptio- 
oblongf oblique, more or less acuminate, the base ouneate and oblique : 
both surfaces dull and pale when dry (especially the lower), the 
upper glabrous, the lower with sparse minute rusty stellate scales ; main 
nerves 12 to 16 pairs, spreading, faint on the upper, and only slightly 
oouspicuous on the lower surface; length 4 to 7 in , breadth 1*5 to 
2*75 in. ; petiolules *35 to '75 in., slender. Panicles axillary or terminal, 
2*5 to 6 in. long, stout, the branches not divaricating, the ultimate 
branohlets minutely braoteolate, densely flowered. Flowers *125 in. 
long, sub-globular, on thiok'pedioels shorter than themselves and with e 
qpongy epidermis. Calyx fleshy, corrugated, oonspicuously pellucid- 
dotted, deeply divided into 5 broad rounded imbricated concave lobes* 
Petals 5, somewhat longer than the calyx and thinner, not dotted, ellip- 
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tic, blunt, oonoave espeoially towajidt the apex. StamiM^ M$ t hortei!' 
than the petals and darker in oolonr, globnlar-oylindrie, the moath 
obsoarely lobed. Anthen 7 or 8, elliptio, inolnded. (ha/ry pyratnida], 

^ fleshy, grooved, pubescent, 2-celled, orowned by the glabrons, broadly 
and shortly cylindrio, grooved, indistinctly 2-lobed stigma* Ovulet fl 
in each cell, superposed. obovoid or pyriform, shortly apioalste^ 

minutely scaly-tomentose, about 1 in. long including the pseodcHital|c^ 
and '8 in. in diam., apparently indehisoent, 1- or 2-Beeded. 

Perak; King’s Collector, I7o. 20896, Wray (at elevation of 8400^ 
ft.), Nos. 1135, 3994. Distbib Sumatra, Forbes, Nos. 1558 and 1696. * 

This differs from typical Aglaia in having 7 or 8 stamens, and ite 
stigma is that of Amoora rather than of Aglaia. The infloresoenoe 
resembles that of Aglaia argentea, Bl. 

27. Aglaia andamanica, Hiern in Hook. 61. Fl. Br. Tnd. I, 819. 
A tree 30 to 40 feet high ; young branches, petioles, midribs, infloresoence 
and calyx covered vrith pale- brovrnish deciduous scales. Leavei 12 to 15 
in. long, unequally pinnate ; leaflets 5 to 7, alternate, membranous, 
ovate-elliptic to elliptic, shortly and obtusely acuminate, the base 
rounded or sub-cuneate, slightly oblique ; main nerves 13 to 15 pairg, 
faint ; upper surface glabrous, shining ; the lower dull, sparsely scaly | 
main nerves 13 to 16 pairs, oblique, slightly prominent below ; length 4 
to 6 in , breadth 2 to 3 in , petiolule *25 to 35 in. Panicle$ crowded 
towards the ends of the branches, axillary, solitary, 2 to 3 in. long^ 
many-flowered. FWpts broadly ovoid, truncate, *15 in. long, on pedicels 
shorter than themselves. Calyx cupular, pnbemlous and scaly outside, 
the mouth with 5 pointed minute erect teeth. Petals 5, larger than th# 
calyx, elliptic, slightly obovate, the apex blunt and incurved, puberuloui 
externally, the edges membranous and glabrous. Staminal tvhe ovoid^ 
globose, the apex sub-truncate, with 4 obscure broad teeth ; anthers 9 
or 9, narrowly elliptic, sessile, inserted at the base of the ttthe, inoludedJ 
Ovary small, depressed, 3-angled, densely tawny-tomentose ; stignu$ 
sub-capitate, glabrous, fleshy, 2-3-angled. Fruit narrowly ellipsoid^ 
lepidote, 1*5 in. long. Kuzz For. Flora Burma. I, 218. 0. DC. Monogr* 
Phaner. I, 606. Amoora dysoxyloideSf Eurz Journ. As. Soc. Bengal Hf 
1875, p. 200 ; I, 222. C. DO 1 c. I, 589. 

The Andaman and Nicobar Islands; Kurz, King’s Oolledoi^ 
Dkbxbib* Great Coco Island, Prain. Burma, Brandis. 

Kurz dMoribed his Amoora dysoxyloides on scanty specimens col& 
looted by Sir Dietrich Brandis in Burma. I have carefully dlsSBtJted 
flowers from these and 1 find they are those of an Aglaia^ and below 
to A, andamanica, Hiern. 

28. Aglaia Maiuoayi, King, n. sp. A shrub P young branehes, 
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with pale bark and minute brown soalef. Xeaem 4 to 6 in. long; Uc^U 
4 or 6, alternate or oppoaite, membranona, oblong-elliptio, shortly and 
bluntly acumioate, tbe base onneate, both snxfaoes glabrons ; main nerves 
6 to 9 pairs, ascending, faint ; length 2'5 to 3‘5 in.; breadth 1*15 to 
. 1*5 in., petiolnle *25 in. PameUi one or two from an axil, shorter than 
the leaves, slender, much branched, scaly. Flower$ on pedicels as long 
as themselves, depressed-globnlar, *15 in. in diam. Calyx widely cnpnlar, 
pabescent and scaly ontside, with 4 or 5 broad shallow erect unequal 
teeth. Petals 4 or 5, larger than the calyx, obovate, the upper half 
concave, glabrons or pnbernlons, attached by their bases to the 
staminal tube. Staminal tube depressed-globose, the month wide and 
obscurely toothed, paberulons below the anthers inside; anthers 10, 
half as long as the tube, ovate, inoluded. Ovary minute, depressed, 
pabescent, 3-oelled, 3-ovuled ; abort, oylindric, glabrous. Fruit 

(young) broadly obovoid. deeply 3-grooved, puberulous, 3-celled, with 
a single seed m each cell. Aglaia Matngayi, Hiem in Hook* fil. FI. Br. 
Ind. I, 562. G. DC. Monogr. Phaner. 1, 588. 

Malacca : Maingay (Kew Distrib.), No. 342 (Herb. prop. No. 1910). 
Perak ; King's Oolloctor, No. 3325, Scorteohini. 

Doubtful Species. 

A tree has been collected in Perak both by Mr. Wray and Mr. 
Knnstler (Oolleotor of the Calcutta Botanic Garden), which I believe 
to be Aglaia Korthalsiit Miq. The Perak specimens are in fruit only ; 
and it is only by comparison with Miquel's type specimen of A. KorthaU 
sii in tbe Leiden Herbarium (which is in flower only), that 1 have made 
tbe identification. The species closely resembles A. maorostigma, 
bnt has shorter leaves with more slender raohises and potiolules : the fruit 
is also larger and more obovoid. I have distributed tbe Perak plant as 
donbtfully A. Korthalsii, but not having flowers, 1 do not describe it 
here. 


8. LMrsiTTU, Bnmph. 

Trees with unequally pinnate leaves; the leaflets quite entire^ 
alternate or opposite, shortly petiolnlate. FTotoers polygamo-dioscious, 
5-merons, axillary, the male usually paniculate, the female spicate- 
raoemose. Sepals rounded, imbricated. Petals rounded, oouniveat, 
concave, imbricated. Staminal ivhe globose, the mouth entire or ore- 
nnlated; anthers 10, obtuse, usually in two rows, the shorter ones 
included, the longer partly exserted, sometimes apioulate. Disk obsolete. 
Ovssry globose, 8-<'5*oelled ; cells l-fl-ovuled; s^Zo very short, thick; 
ebigma truncate, 8-5-lobed. Pruil baccate, edible, 1-5-ceUed, cells 
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l-ii*se 6 dBd; iMeti oblong, invested in e. bdl| einslbnminpiui*-^ 

Dutrib. Four speoies, all Indo-Malayan. 

Leaflets 5 to 10 in. long ; main nerves about 

10 pairs ... ... ... 1 . L. dam§$t%mm. 

Leaflets 2 to 3 in. long : main nerves veiy 
numerous ... ... ... 2 . L. oimmun. 

Doubtful species ... ... 8 . L> pedviitkttm^ 

1. Laustom DOMEBTiGUM, Jack in Trans. Linn. Soo. XIV, 115, 1. 1^. 
f. 1. A tree 30 to 50 feet high ; young branches ^ith pale glabrous 
lentioellate bark. Leaves 12 to 18 in. long , leaflets 5 to 7, alternate^ 
ooriaoeouB, oblong-elliptic, sometimes slightly obovate, abruptly shorily 
and obtusely acuminate, narrowed and slightly nneqnal at the base $ 
both surfaces shining, reticulate, glabrous or slightly pubemlons towavd 
the base ; main nerves about 10 pairs, ascending, curved, depressed on 
the upper, prominent on the lower surface when dry ; length 5 to 10 in., 
breadth 2*75 to 4 in., petiolules *5 in.; the teminal 1 in., jointed. 
Hermaphrodite epikea from the trunk and larger branches, solitary or in 
fascicles, pubescent, much shorter than the leaves. Flowers sessile or on 
very shoit pubescent pedicels, solitary, minutely braoteolate at the 
base. Oalyx fleshy, pubemlons, with 5 shallow rounded teeth. Peials 
longer than the calyx, sub-iotund, glabrous. Stamiml tube sub-globose, 
the month snh-entire, truncate, shorter than the petals, the stamens in a 
single row Ovary sub-globular, tomoutose, 5-celled ; style short, thick, 
10-furrowed ; stigma large, discoid. Berry oblong-ovate to obovoid, sub* 
tomentose, 1 to 1 5 iu. long; seeds usually about 2, embedded in mnoh 
transparent pulp. Correa de Seiva in Ann. Mas. X, 157, t. 7, fig. 1 ; 
Blnme Bijdr. 165 ; A. Joss Mem. Mel. 81 ; Miq FI lud Bat. Vol I, 
Pt. 2, 545 ; Hiem in Hook. fil. FI. Br. Ind. 1, 558 ; 0. De Caii4» 
Monogr. Phaner. I, 598 

Malacca: Griffith, Maingay (Xew Distiib.), No. 338 Perak: Wrey|* 
King's Collector, common. Cultivated in all the Provinces, ezoi^ 
the Andamans and Nioobars, on account of its edible fmit. Di 8 TBnr 4 
The Malayan Aidhipelago. 

There are sevSral varieties of this whioh have been by some aathort 
regarded as species, e.^., Xr. aqueum, Jack, X. humile^ Hassk. 

2. Lamsiuh CIMIBIUM, Hiem in Hook, fil FI. Br. Ind. I, 558. jh 
tree ; yonng branohes tawny- pubescent at first, afterwards oinereoiii 4 .t 
Leaves 3 to 5 in. long, nneqnally pinnate ; leaflets 3 to 5, opposite, sub-^^ 
ooriaceons, elliptie^oblong, obtusely cuspidate, the base aeote; botls^ 
snrCaoes quite glabrous, pale when dry ; main nerres very numeroiif^i 
obsonm ; length 2 to 3 in., breadth *8 to 1*5 in., petiolulea *1 to *25 
Bpihss nearly as long as the leaves, glabrous. Flowers hermaphrodito.^^ 

J H 11 
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OaJyB onpultr, pnbenilcmfi, with 5 obscure rounded teeth. PstaZa 
oboTate, glahroiu. Anihort oblong, mnoronata. Ovary globose, pnbe- 
Boent, 5-oelled, longer than the glabrons style. FruU unknown. 0. DC. 
Monogr. Phaner. 1, 598. 

Malaooa: Maingay (Eew Distrib.), No. 389. 

Known only by Maingay’s scanty specimens. 

8. fiiHSiUM PioiCELLATUM, Hiern in Hook fil. FI. Br. Ind. 1, 558. A 
tree; yonng branches pale brown, scaly. Leaves 9 to 12 in. long, 
nneqniUly pinnate; leaflets 3 to 5, alternate or snb-opposite, thinly 
coriaceons, elliptio, shortly and sharply aonminate ; the base oblique, 
obtuse or onneate ; both sarfaoes glabrous ; main nerves 8 to 10 pairs, 
asoending, spreading, slightly prominent beneath ; length 3 to 6 in., 
breadth 1*5 to 2*5i in., petiolnles *15 to *25 in. MaU flowers and tnflo- 
roioeneo unknown. Baoemrn of female Jlowere 1 to 2 in. long, axillary, 
sometimes with a branch at the base ; flowera on pedicels *1 to *15 in. 
long. Ovary minutely tomentose, 4-celled; stigma sessile. Young 
fruit sub-globose, fleshy, shortly tomentose. 

Malaooa: Maingay (Kew Distrib.), No. 856. 

The above description is drawn up from the only two specimens 
which I have seen, and from Hiem’s and De Candolle’s descriptions. 
There is nothing in it to connect the species absolutely with Lansiwm^ 
the genus in which its author has placed it. 

9. WiLBUKA, Boxb. 

Trees. Leaves 1-9-foliolate ; leaflets opposite, entire, pale beneath. 
Pamoiee axillaiy and terminal; Flowers small, hermaphrodite. Oalya 
short, .5-fld or -partite, the lobes spreading, imbricated in bud. Petals 
6, ovate-oblong, spreading, slightly imbricated or sub-valvate. Filaments 
10 or 8, linear or flattened, free or connate in a tube ; anthers terminal 
or inserted in the notch at the apex of the filament. Dish usually 
annular, fleshy. Ovary short, 2-8-oelled, imbedded in the disk, style 
rather short ; stigma turbinate-capitate, 2-8-dentate ; Ovules 2 in each 
cell. baccate, shortly tomentose, indehisoen^ 1- rarely 2-oe)led 

and -seeded; seed inclosed in a fleshy aril, ezalbuminous. Distrib. 
about 12 species, Indo-Malayan. 

FUaments united near the base. 

Leaflets 5 to 9, with 5 or 6 pairs of main 
lateral nerves ... ... 1. TT. muttij/uya. 

Leaflets not more than 5, with 8 to 10 
pairs of main lateral nerves. 

Stigina discoid, frnit not apioulate 8. VT. nmroiss^ 
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ooidMbli witli 

an&alnB roand iti bue; fruit 

apionlftta 8. OtmiM&L 

FilamentB quite free. 

Leaflets five, 5 to 7 in. long, glanoons 
beneath, flowers *15 in. long 4, TF. hjfpdtmotu 

LeaBets three to flve, 8 to 5 in. long, 
not glaucous ; flowers *25 in. long .. 5. W. fobmku 

1. Walsuba ifDLTiJUGA, King n. sp. A tree 20 to 30 feet high: 
young branches cinereous, puberulons, not lentioellate. lawm 5 to 9 in. 
long, raohis pubeiulous ; leaflets 5 to 9, ooriaceons, lanceolate or oblong- 
lanceolate, shortly acuminate, usually much narrowed but sometimes 
rounded and oblique at the base ; both surfaces glabrous, the lower paler; 
main nerres 5 or 6 pairs, ascending, cnrrsd, slightly prominent on the 
lower surface ; length 2*5 to 5 in., breadth *75 to 1*5 in., rarely 2 in., 
petiolules *15 to 2 in., the terminal 4 or *5 in. Fantclei small, umbel* 
late-cymose, pedunoulate, much shorter than the leaves, clustered in the 
axils of the leaves or terminal, puberulous ; the peduncles 1 to 2 in. 
long, the beads about I in. in diam. Fhwert about *1 in. long, their 
pedicels shorter. Calyx^teeth short, broad, spreading PetaU 5, broadly 
elliptic, blunt, puberuloos outside, longer than the calyx. Stament id, 
shorter than the petals , the filaments slightly united into a tube in the 
lower third, the upper two thirds free, flattened, bifid at the apex, gla^ 
brouB outside, pabesceut inside below the anthers. Anthers small, ovate, 
insei'ted between the divaricating incurved teeth of the filaments. Dim 
proper, none. Ovary braadly obovoid or ovoid-globular, tapering intq^ 
the veiy short style, glabrous; stigma small, capitate with a central 
mammilla. Fruit ovoid or ovoid-globose, apiculate, densely rusty-tomeu- 
tose, ‘5 in. long without the apioulus. Mehepsrmum ruhrthskiminmmi 
Soort. MS. in Herb. Oalo. 

Perak : Soortecbini, Wray, King's Collector, very common. Djs- 
TRXB. Sumatra, Upper Burma. 

2. Walsuba nbuboobb, Hiem in Hook. fil. FI. Br. Ind. I, 564. 
A4ree; young branches cinereons-puberulous. Leaves 6 to 8 in. long; 
leaflets 5, nairowly elliptic or elliptic-oblong, shortly and bluntly aeu* 
minate, the base ouneate or rounded ; upper surface glabrous, sUiiing^ 
the lower glaucous ; main nerves 8 to 10 paiis, spreading, rather piu-i 
lUinent beneath ; length 2 to 4 in., breadth 1 to 2 in., petiolnle *25 tw* 
*85 in., the terminal one 1 in. Pamdes equal to or longer than 
leaves, on rather long peduncles, their lateral branches Isx, short, the . 
flowers near their apices and not numerous. Fhumre *15 in. long, pedi« ^ 
eels shorter. Calyx with 5 short broad ovate spresding teeth, 
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broadly elliptic, blunt, glabreeoent inside, pubemlone ontoide. dfto- 
mens 10, shorter than the petals ; the fllaments flattened, pnbesoent, 
faintly united in their lower third but easily separable, insert ontside 
the annular entire glabrous diso. Ovary pubescent, surrounded 1^ the 
disc, ovoid-conic, tapering into the thick glabrons style ; stigma discoid, 
small. Fruit ovoid or ovoid-rotund, minutely pubemlons, not apionlate, 
about ‘65 in. long. C. DC. Monogr. Phaner. I, 636. 

Malacca: Maingay (Kew Distrib.), Nos. 844 and 845. Griffith, 
No. 1057 (Kew Distrib.). Perak : Wray, No. 8798. 

3. Walsuri Cardollei, King, n. sp. A small tiee; young 
branches glabrous, lonticellate, dark-oolonred when dry. Leaves 4 to 7 
in. long, unequally pinnate ; leaflets usually 5, membrsnous, lanceolate, 
sub-acute, the base rounded ; both surfaces glabrous, the lower pale, 
sub-glaucous ; main nerves 7 to 11 pairs, spreading, curving ; length 2 
to 4 in., breadth *75 to 1*2 in., petiolules *2 to *4 in. Fnnicles pubem- 
lous, crowded towards the ends of the branches, axillary, on slender 
pedicels 2 to 3 in. long, oorymbosely cymose, about 1*5 in. across. 
Flowers *1 in. long, sub-globular, on pedicels about as long as them- 
selves. Oalyx of 5, free ovate concave spreading sepals, pubescent 
externally. Petals 5, much larger than the sepals, oHiptio-ovate, sub- 
acute, puberuloqs. Stamens 10, the filaments united into a tube in 
their lower third, pubescent, the alternate shorter, all inserted ontside 
the thick glabrons annular disc. Anthers attached to the apices of the 
filaments, broadly ovate, short, sparsely pubescent. Ovary pubescent, 
conical, suirounded by the disc. Style short, ob-oonioal ; stigma conical, 
(Surrounded at the base by a projecting fleshy annulus. Fruit ovoid- 
globose, with a slightly carved conical apiculus, densely but minutely 
rusty-puberulouB, *75 in. long. 

Andaman Islands ; Kurz, King’s Collector. 

This species is allied to W» neurodes^ Hiern, from which it differs 
in its more hairy petals and stamens, thicker style, more conical stigma 
and apionlate fruit. 1 dedicate the species to M. Casimir De Candolle, 
who first detected it as new from fragmentary specimens sent to him by 
the late Mr. Kurz. M. De Candolle did not include it in his Mono- 
graph of Meliaoess (Monogr. Phaner. Yol. I), but kindly oommunioated 
the fact of his discovery to me. Specimens since sent to me by the 
oolleotoTB of the Calcutta garden confirm the accuracy of his deouion. 

4, Walsuba htfoliuca, Kurz Bep. Yeg. Andam. ed. 2, p. 88. A 
tiwe 40 to 50 feet high ; young bYnnohes stout, pubemlons, lenticellate. 
Leaioos 12 to 14 in. long, glabrous ; leaflets 5, thinly coriaceous, elliptic- 
oblong, sub-acute, the base cuneate ; upper surface shining, the lower 
glaucous ; main nerves 7 or 8 pairs, ascending, prominent beneath ; 
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hngtfa 6 to 7 in., breadth 2 to 8 in., the tenninal one m tidid 
nnd with more nerrea ; petiolulea *75 in., that of the tacminal l ee fct 
2 in. PaniolM aeveral from an axil, 4 to 6 in. long, pn b fNwa n t, the 
braaohleta abort and alender with the flowera crowded near their apkefli^. 
Flowers ‘15 in. long, on abort pabemloaa pedioela. Oalyw-iosih t c/t % 
elongate, ovate or lanceolate, pnbemlona. Petala 5, longer than the 
calyx, elliptic-obtnae, ereot, pabemloua. Stamens 10, diatinot, inaertiMl 
outside the disc, shoxter than the petals ; the filaments flattened, bat 
not quite so broad iis the ovate anthers, sparsely villous. Dtso animlnr, 
oushion-like, entire, glabrous, surrounding the ovoid-oonio, villoiUi 
ovary. Style oylmdiic, thickened upwards, glabrous; stigma disooidi 
Umipe fruit (fide Kurz) oblong, acuminate, greyish- velvetty.'* Knn 
in Journ. As. Soc Bengal, Vol. 41, Pt. 2, p 296; For. Flora Burma 
1, 224 ; Hiern m Hook fil FI Br lod 1, 564. 0. D. Oand. Monogr. 
Phanor. 1, 639 

Andaman Islands: at Poit Mowat 

This has been collected only by Kurz and 1 have never seen its 
fruit I believe Kiirz’s spocies C ovyearpa ^s merely a small-leaved 
form of this Kurz distinguishes it fiom this by its thinner leaves 
and fainter venation, — characters of little value, 1 fear. 

5. Walsura R06US1A, Roxb Hort. Beng. 32 : FI Ind. II, 386. A 
tree 40 to 60 feet high ; young branches slender, lentioellate, glabrous. 
Leaves 7 to 12 in. long. Leaflets 3 to 5, sub-coriaceous, ovate-oblong to 
ovate, entire, bluntly acuminate, the base narrowed; both snaehwm 
glabiouB, the upper shining, the lower dull with the 6 or 7 pairs «f 
curving nerves rather prominent ; length 8 to 5 in., breadth 1‘75 to 2*26 
in. ; petiolules about *5 in., that of the terminal leaflet 1*5 in. Pa/wkHt$ 
dense, many-flowered, shorter than the leaves, cinereous-pnbemlos|| 
bracts (if any) deciduous. F/otrer-huds hemispheric, tomentoss, sii||^ 
sessile. Petals *2 in. long (larger than the sepals). Stamens 20 ; tbs 
filaments flattened, lanceolate, puberulons, free from each other, insertiid 
outside the broad, thin, sub-conoave, pubescent disk. Ovary depremA 
globose, crowned by the thick style, 2-oelled, with 2 ovules in each oeg; 
stigi$a discoid with a central mammilla. Frfiit elliptic or globular, 
in. in diam., when dry capsular, 2-oelled, but one of the eeUs empt^. 
Seed pendulous, testa membranous, albumen 0 ; the cotyledons fleslgf^ 
plano-convex ; the radicle short, superior. Hiem in Hook, fii FI. Bk 
Ind. I, 565 : Kurs For. FI. Burm. 1, 223 ; C. De. Gand. Monogr. Fbaaelh 
1,638; Wall. Cat. 1266, 8110, 8111, 8112. Swrwala fohnsta, Mem. 
Synops. i. 108. Monoeyclis rohusta, Wall ex Voigt Horl Suhtrk. CUk 
ontta 185. Seytalia pla&ra, Hb* Ham, ex WaU» Oat. 8048 E, (nsl 
the other lettejjff.) 
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Andamiiii Islands : ywj oommon. DiSTftiB. Brit India, in Burma, 
fiilhet, Assam, tSikbim. 


10. HiTaEA, Boxb. 

Tress or rarely shrabs. Leavu 5-ll-folio1ate ; leaflets opposite, 
entire. Panidea tenninal and axillary, corymbose, long-pednnoled ; 
Flowen rather small, hermaphrodite. Oalyx short, 4-5-fid, the lobes 
imbricate. PetaU 4-5, oblong, suberect, sub-imbricato. Stamitial tube 
8- or 10-fid ; lobes linear, bidentate at apex, bearing the anthers between 
the linear teeth. D%tk annular, fleshy. Ovary immersed in the disk, 
2-8-oeUed, narrowing into the short style ; atigma 2-3-dentate, with a 
thickened ring at the base; ovules 2 in each cell. Fruit capsular, 
1-celled, 2-Talyed, l-seeded, glabrous. Seed arillate, exalbuminous ; aril 
thin, white ; cotyledons hemispherioid. — ^D ibtbib. 1-8 species, limited 
to liido-Malaya. 

Hbymba TRunoA, Boxb., Hort. Beng. 33. A small tree 15 to 20 feet 
high. Leaves 6 to 16 in. long ; leaflets broadly ovate to ovate-lanceolate, 
shortly acuminate, the base rounded or cuneate; upper surface glabrous, 
ihp lower surface glaucous, glabrous or pubescent ; the 6 to 8 pairs of 
curving spreading nerves slightly prominent ; length 2*5 to 5 5 in., 
breadth *8 to 2 75 in , petiolule *15 to *45 in., the terminal ones longer. 
Panudaa glabronsas long or nearly as lorg as the leaves, on long peduncles, 
with numerous corymbose branches. Flowers *15 in. long. Petals 
much longer than the calyx, their midribs thick, their edges membran- 
ous. StanUnal tube wide. Ovary glabrous. Fruit ovoid, beaked ; the 
pericarp somewhat fleshy, smooth, splitting by 2 rarely 3 valves. Boxb. 
in Bot. Mag. t. 1738 ; Corom. Plants III, 260 ; Flor. Ind. II, 390 ; Grab. 
Cat. Bomb. FI. 31; Adr. Juss. in Mem. Mus. xix 1. 18, f. 17; Dais, da 
Gibs. Bomb. FI. 88 ; Wall. Cat. 1258; Brandis For. FI. 70. DC. Prod. 1, 
624; Monogr. Phaner. 1, 713: Hiern in Hook. fil. Fl. Br. Ind. I, 565. 
JET. aJUniSf Adr. Juss. 1.0. 275; Beddome Fl. Sylvat. t. J84; W. A A. 
Frodr. i. 121. Waliiira (Eeynea) puheseena^ Kura in Joum. Aaiat. Soo. 
Beng. xli. ii. 297. Walaura frijuga Kurs For* Fl. Bnrm. I, 225. JET. 
etmnaroidea^ Wight ex Voigt Hort. Suburb. Calcutta 186. 

Perak : oommon, and probably also in the other provinces.— 'D istrib. 
British India, Sumatra. 

Var. mvU^uga. DO. Monogr. Phaner. I, 714. Leaflets 11, lanoeo- 
late. M.guingu^uga,Roxb.UoH, Calc. 90; Fl. Ind. II, 891. Wall. 
Cat. 1259. E.8ufMiraua, Miq. Ann. Mus. Lugd. Bat. IV, 60; DGL 
Monogr. Phaner. I, 714. 

Penang: Wallich, No. 1259. Curtis, No. 676. 
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11. Oauva, AvUi 

Glalmmi littoral trees. Lmvm 2- or 4- or eomitiittll ^foliolMl; 
leaflets opposite, quite entire, the nerres faint. Panioiet lax, axillaliy, 
ojmose, flowers hermaphrodite. Oalym 4-fld, short. Psteli ^ veflexeii- 
Btamimal tubs uroeolate-globose, 8-dentate, the teeth bi-partita : 

2-oelled, included, alternating with the teeth. Bteh flesiiT, onp* 
shaped, adherent to the base of the oraiy. Ovary 4-ce11ed, 
the obIU 2-8-ovnled ; ityle short, itigma discoid. Pruit capsnlar, snb^gla* 
bose, large, 4-celled, 6-12-S6eded ; pericarp fleshy, dehiscing 1^ 4 yalvia. 
Seedi large, thick, angular; testa hard, spongy, aril 0, hilnin large, 
ventral ; cotyledons amygdaloid. — D istbib. About 6 species, all tno^* 
cal and usually littoral. 

Lvavei with broad blunt apex and narrow 
base, coriaceouB; panicles stout; fruit as 
large as an orange ... ... 1. (7. ohovata, 

Leavea with sub-acute apex and broad base, 
very thinly coriaceous ; panicles slender . 
fruit 7 to 10 in. in diam 2. 0, moktoeenaii. 

1. CiKAPA OBOYATA, Blume Bijdr. 179. Leaves 3 to 6 in. lon|; 
leaflets 1 to 2 pairs, coriaceous, obovate to oblong, the apex broad, oh* 
tuse, rarely notched or sub-acute, the base narrowed ; main nerves 6 to 9 
pairs, length 3 to 4 in., breadth 1*35 to 1 75 in., petiolules *2 to '85 iu. 
Panielea I '5 to 2*5 in. long, stout, oymose, few-flowered. Flowera *25 isu 
long, their pedicels *3 to '5 in. long, bracteolate. Oalysr-teeth broad, 
rounded. Petcda much longer than the calyx, broadly elliptic, the edges 
imbricate. Ovary broadly ovoid. FruU the size of an oi ange, apionlate 
when young, but not when ripe. 0. DO. Monogr. Phaner. I, 718: 
Seemann Flora Vitiensis p. 38. 0, molueeenaiSf Kurz (not of 

For. Flor. Br. Burma, I, 226 : 0. moluccensisf (in part,) Kem in 
fll. FI. Br. Iiid. I. 567. Xyloearpua <^vatuSf A Juss. Mem. Mel. p. 

Miq. FI. Ind. Bat. I, Pt. 2, p. 546. 

Malacca: Maingay, (Eew Distrib.) No. 347; Griffith, No. 1081^ 
Perak; Soorteohini, King’s Collector. South Andaman; Eurs, EinA 
Collectors. Little Andaman : Prain. Distbib Snnderbuns of BengM : 
(Heinig) and others; Java and other islands of the Malayan Aixdd«> 
pelago. Tropical Africa. 

2. Carapa xoLUCOBXSis, Lamk. Encyc. Meth 1, 621. Xeavet 4 
to 10 in. long; leaflets usnally 2 pairs, thinly coriaceous, ahaost nssll^ 
bvaaons, brc^y ovate to ovate- oblong, sub-acute, the base broad, 
equal ; main nerves about 6 pairs, spreading ; length 2 to 4 in., brea^ 
1*5 to 21^ in., petiolalM *18 to '28 in. FanicUi 8 lo 8 in. kag, llwAa 
with 1 m ,piM4*iig fow-flower«l bmnoliM. Flewm m in the taet, MS 
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with rather broader petals and aehorter style. Fruit sab-globalar, 
7 to 10 in. ill di^. Blame Bijdragen, 179 ; 0. DO. Honogr. Phaner, 1, 
719: Don. Oen. Syst. 1,686; DC. Pr^. I, 626: Bedd. Flor. Sylvat. 
t. 136 : Seeman Flor. Yiti, 38 ; Hiern in Hook. fil. FI. Br. Ind., (in 
por^,) I. 567. O.indkay A. Joss. Diet. Sc. Nat. YII,p. 81. Xylooa/r- 
put granatum, Willd. Spec. Ill, 828 ; A. Jass. Mem. Mel. p. 92, t. 20, 
No. 22 ; Bozb. FI. Ind. II, 240 : Wight and Am. Prod. 121 ; Blanco 
Flor. Philipp, ed. 2, p. 207 ; A. Gray U. 6. Biped. I, 243. X. grana- 
turn, Koenig, Miq, FI. Ind. Bat. I, Pt. 2, p. 546 : X. Forttmii Miq. 
Ann. Mns. Lngd. Bat lY, 62. 

South Andaman Island ; Knrz, King’s Collectors. Great Coco 
Island; Prain. Dibtrib. Burma, Malayan Archipelago, S. India, Fiji 
Islands, Africa. 


< 12. Chigkrassia, Adr. Juss. 

A tree with pari-pirnate leaves, alternate sub-opposite or opposite 
oblique entire leaflets, terminal panicles and 4*5-meroaB flowers. Oaly» 
short, dentate. PetaU oblong, free, imbricate, erect. Staminal lube cylin- 
dric ; its mouth with 10 short blunt teeth. Anthers 10, short, attached to 
the edge of the mouth and entirely exserted. Dish none. Ovary oylln- 
dric, on a short stalk, 3-oellod ; the ovules numerous, in 2 rows in each 
cell ; ityh very short, stout ; stigma capitate. Capsule woody, 3-oelled, 
looulicidal ; the pericarp separating into two layers. Seeds numerous, 
flat, winged below, ezalbuminous. A single species. 

Ohiozbassia tadulabib, a Jobs, in M4in. Mus. XIX, 251, t. 22, f. 27. 
A tall tree ; young branches stout, lenticellate, sub-glabrous Leaves 
12 to 16 in long ; leaflets 10 to 16, orate to oblong, unequal- sided, acute 
or acuminate ; the base rounded on one side, narrowed on the other : 
upper surface glabrous, the lower glabrous or more or less velvetty ; length 
2 to 6 in., breadth 1 to 2'5 in., petiolules '15 to ‘35 in. Panicles termi- 
nal, einot, shorter than the leaves ; the branches spreading, pubescent, 
many-flowexed. Flowers *4 to '5 in. long. Calyx with 5 shoi't, shallow, 
broad teeth, pubescent outside. Peitals pubemlous outside, pubescent 
inside. Capsule ovoid, 1*75 in. long; seeds *65 in. long. W. and A. 
Prod. 123; Thwaites Enum. 61; Wight 111. t. 56; Bedd. FI. Sylvat. t. 
9; Grab. Oat. Bomb. PI. 82; Kurz For. Flora Burm. I, 227; Hiem in 
Hook. fiL FI. Br. Ind. I, 568; 0. DO. Monogr. Phaner. 1, 726. Svneimia 
Ohkikrassiai Boxb. Hort. Bang. 33 ; FI. Ind. II, 399. Plageotaxis Ckidk- 
raetie^ Wall Oat. 1269. 8. Sotrophola^ Ham. ez Wall Oat. p. 214 
OkUhraetia triloesdurit Boem. Syn. I, J35 ; Bozb. ez Bach. Joum. 1, 184; 
O. Don. Gen. Syat. I, 688. Oedrelae sp. Wall. Oat. 4692. 

Yar. vduUwh leaflets, more or less velvetty beneath. 0. vsMim 
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Roomw Sjunps. foao. I, p. 185 ; Kxta For. Flora Burma I, 887; 0. OC?. 
Monogr. Phauer. I, 717. 0. Nimnonii Grab, in Wight 111. 148 ; "Batli. 
and Gibs. FI. Bombay, 38. Plag 90 kuBit volwtina, WalL Oat. 1870. 
Oedrekt veluHna. DC. Prod. I, 625. P Oedrela vilhio^ JBozb. Hort 
Beng. 18. P Melia tomentoaa, Kurz Bep. Yeg. Andam. ed. i. p. iv., 
(w)t of Roxburgh), P Toona velatina^ Boom, Sjnops. Monogr., i. 189. 

P T. vUloaa Boem^ 1. c. 140. 

Malacca : Maingay. Andaman Itlands : King's CoUeotors. DiSTBiB. 
Burma, British India, Ceylon. 


13. Cbdbbla, Linn 

Tall trees with coloured wood. Leaves pinnate ; leaflets numerous, 
opposite or sub-opposite, entire or serrate. Pantolea terminal and sub-ter- 
minal. Flowers white, pentamerous Calyx short, 5-cleft. Petals sub- 
erect, oval, imbtioated, free. Stamens 5, free, inserted at the top of the 
disk, rarely alternating with stamiuodes, filaments subulate. Anthers 
oblong, versatile. Thsk thick or raised, 5-lobed. Ovary sessile on the 
top of the disk, 5-celled ; cells alternate with the calyx-lobes, each with 
8-12 bi-seriate pendulous ovules ; style filiform ; stigma discoid. Capsule 
ooHaceous, 5-cellod, septifragally 5-valved, valves consisting of two 
plates. Seeds compressed, winged at the apex or at both ends, with 
fleshy albumen; cotyledons flat, sub-foliaoeons. — Disibib. About 16 
species, inhnbiting Tropical Asia, Australia, and America. 

Cedrela FBBRTFuaA, Foi'sten Diss. Cedrel. 16. A tree 80 to 150 feet 
high; young branches puberulous, lentioellate. Leaves 15 to 24 in. 
long, glabrous ; leaflets membranous, 7 to 10 pairs, obliquely ovate- 
oblong, shortly and bluntly acuminate, the base broad and uneqaiil-sided» 
the edges entire ; main nerves 12 to 15 pairs, sub-horisontal, distinct 
beneath when dry; length 3'5 to 4 25 in., breadth 175 to 2 in., petio- 
lule ‘2 in. Panicles terminal, shorter than, or as long as the leaveSi 
spreading, glabrous ; their ultimate branches short, cymose, erowded 4 
Flowers *2 in. in diam., on short pedicels. Segments of the calyx spread^ ^ 
iug, much shorter than the petals, obtuse, pubescent at the edges. PeiaU 
obtuse, pubescent. Siemens 6, slightly shorter than the petals^ 
the filaments and ovary sericeous. Capsule 1 in. long, lentioellate. 
Seeds winged at each end, '6 to 7 in. long. Blnrae Bijdr. 1, 180; A. 
Juss. Mem. Mel. 108; Miq. Flor. Ind. Bat Y. I, pt. 2, 548; Snppl. 297; 
Ann. Mus. Lugd. Bat. lY, 63 ; De Gand. Monogr. Phaner. I, 744. 0 Toonof ' 
Hiem (not of Roxb.) Hook. FI. Br. Ind. 1, 569. Toona febrifuga, Eoem. 
Syn. fasa I, 139. 

Penang: Curtis, Ko. 826. Perak: King's Collector, Ho. 10408. 

In the Flora of British India, Mr. Hiern has reduced thiB te 
J. n. 12 
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0. Toona^ Rozb. And there is no doubt that the flowen of the two are 
|7erj Himilar, differing chiefly in the hairiness of the petals and stamens 
of 0. fehrifuga. The panicles, however, of 0. fehrifuga are longer and 
their ultimate branches are shorter and denser than those of C. Toona. 
The capsules, moreover, are mvLch longer (1 in. as against *6 in.). The 
flowers of all the species of Oedrela are very much alike. I hesitate 
therefore, to follow Mr. Hiem merely because very good distinctive 
characters cannot be had from the flowers, and I prefer to follow De 
Candolle in maintaining this as a species. The nearest ally of 0. fehri- 
fuga is undoubtedly 0. microcarpa C. DC. 

Order XXYIII. CHAiLiiETiAOES!. 

Trees or shrubs. Leaves alternate, quite entiro ; atipules 2, decidu- 
ous. Flowers small, nniseznal or polygamous, in corymbose cymes; 
peduncles sometimes adnate to the petiole. Sepals 5, free or connate, 
sometimes unequal, imbricate. Petals 5, free, sub-perigynous, equal or 
unequal, notched or 2-fid, with often an inflexed lamina which is ad- 
nate to the face of thd petal, usually open in mstivation. Stamens 5, 
sub-perigynous, all or some only fertile, free or adnate to the corolla ; 
Anthers oblong, connective often thickened at the back. Disk of 5 glands 
or scales, or*a 5-glandalar or -lobed cup. Ovary free, pubescent or vil- 
lous, 2-3-celled *, styles 1-2-8, free or more or loss connate ; stigmas sim- 
ple or capitate ; emUs anatropous, pendulous in pairs from the top of 
each cell. Drupe pubescent or hispid, oblong, transversely oblong or 
didymouB, compressed ; epicarp entire or dehiscent ; endoearp indehiscent 
or not, l-d-celled ; cells 1-seeded. Seed pendulous, hilum broad, testa 
membranous, albumen 0 ; embryo large ; cotyledons thick, radicle small, 
superior.— A small chiefly tropical order, of 3 genera and about 40 
species. , 

1. Chailletia, DC. 

Flowers polygamo-monceoious. Sepods 5, unequal, united at the 
base "or above it, obtuse. Petoli 5, 2-lobed, narrow, free. Stamoneh^ 
sometimes slightly adnate at the base to the petals. Disk of 5 quadrate 
scales placed opposite the petals. Ooary 2-^-oelled. — D istbib. Tropi- 
cal Asia, Africa, and especially America ; species about 30. 

Learves oblong or elliptic, lanceolate. 

Leaves very thin, quite glabrous ; cymes 
globular, *25 in. to '4 in. in diam. ... 1. 0. temifdUa^ 
Leaves coriaceous, glabrous except the 
midrib, strigose at the base ; cymes 1 to 
2 in. in diam • ••• 0*4 


2. 0. Moolrsft. 
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Leaves membranous, with many fulvous 
bristles on the edges midribs and norm 3. (7. OriffiUhU* 
Leaves elliptic or oMong-elliptie 

Midribs of leaves strigose beneath^ cymes 
'5 in. in diam. ; ripe drapes *65 in. broad 4. 0. Sdftriana. 
Midribs of leaves quite glabrous ; oymes 
*3 in. in diam. ; ripe drapes 1*25 in. in 
diam. ... ... ... 5. 0. Lawrooeraiut. 

Leaves elliptic but more or less ob-Iancoo^ 

late or obovate, glabrous ... ... 6. 0. andamanica. 

Leaves elliptic-obovate, retuse, minutely tomen- 

lose on the lower surface ... ... 7. 0. deflfxifolia 

var. tommto9a. 

1. Chailletia tenuifolia, King, n. sp. A slirnb, G feet high; 
young branches, angular, pubernlous. Leaves thinly membranous, 
elliptic-lanceolate, tapeiing to either end, the apex shortly acuminate : 
both suriaces glabrous and reticulate ; main nerves 5 to 8 pairs, ascend- 
ing, curving and iiiterai'ching boldly, depressed on the upper, promi- 
nent on the lower surface ; length 6 to 8 in., breadth 2*25 to 2*75 in. ; 
petiole *15 in, strigose. Oymes small, globular, *25 to *4 in. iu diam., 
axillary, solitary ; their pedicels *15 in., strigose. Flowers sub-globular, 
*03 in. in diam. Sepals erect, elliptic, obtuse, minutely sericeous out- 
side, glabrous inside. Petals shorter but broader than the sepals, 
glabrous, slightly bifid at the apex, the lobes sub-acute. Stamens 
shorter than the petals, the filaments slightly sericeous, shorter thUA the 
oblong innate anthers, connective slightly serioeous. Ovary ovoid, 
densely sericeous-lanato ; style short. Eipe fruit deeply S-lob^ *6 in. 
long and *75 iu. broad. 

Perak : King's Collector, No. 3498. 

This species shows no tendency to become scandenh 

2. CuAiLLETiA Hookbri, King, n. sp. A climber ; yonqg branohei 

terete, paberulous at first, afterwards glabrous. Leaves 
oblong-lanceolate and acuminate (rarely oblong and obtuse or sub-acute), 
the base narrowed, reticulate and shining on both surfaces, glabroall 
except a few strigose hairs on the midrib near the base ; uarvea 

8 to 10 pairs, curving and interarohing far from the edge; length 4*5 
to 6*5 in., breadth 1*6 to 2 in. ; petiole 25 in., strigose. Oymes aziU 
lary, usually iu pairs, pedunculate, tomeutose, dichotomous, spreadings 
1 to 2 iu. in diam., the peduncles *5 to *75 in. long. Flowers about *t 
in long. S^U oblong, blunt, erect, concave, sericeous-tomantoe#^ 
outside, glabrous inside. Petob glabrous, shorter but broader thaa 
sepals, deeply divided into two concave irregularly obovate oyivlappini^ 



92 Oi,'Sljja^Uaiw<aUfwaFkraBSih9Mx^^ [No. 1, 

fegments. Stamens ahonh a§ long as the petds, glabrous; anthers 
adnatei blunt, broad, the cells on the edges of the oonneotire. Ovary 
ovoid, densely lanate-serioeous ; styU elongate, thin. Bipe drupe 
unknown. Wall. Cat. No. 7442. 

Penang: Porter. Perak: Soorteohini. 

This is the speoies referred to by Sir Joseph Hooker (FL. Br. Ind. 
T, 572), as probably an undesoribed speoies of Ohatlletta, The species, 
when Sir Joseph wrote, was known only by Porter's incomplete speci- 
mens. A few specimens of what is evidently the same plant were 
collected by tho late Father Soorteohini in Perak, and these have 
enabled me to describe the flowers. Tho fruit, however, still remains 
unknown. 

3. Gbiilletia Gbiftithii, Hook. fil. FI. Br. Ind. I, 571. A slender 
climber ; young branches striate, dark-coloured when dry, clothed with 
numerous long, spreading, stiff, fulvous hairs with minute soft, slioi't, 
white pubescence between. Leaves membranous, oblong-lanceolate, 
acuminate, the base rounded or minutely cordate ; upper surface glab- 
rous except the sparsely bristly midrib, the lower with numerous 
bristles on the midrib and a few scattered elsewhere chiefly on the 
nerves, the edges cillato ; main nerves 9 to 11 pairs, ascending, rather 
bold beneath; length 4 to 7 in., breadth 1 to 2 in., petiole *1 in., 
densely bristly. Oymes globular, axillary, sessile, densely bristly, *4 to 
'5 in. in diom. Flowers oampanulate, nearly *25 in. across at the mouth. 
Sepals sub-erect, narrowly ovate, densely sericeous on the outer, and 
slightly pubescent on tho inner surface. Petals glabrous, not longer 
thui the sepals but broader, obovate, the apex shortly bifid, ^e lobes 
sub-acute, concave. Stamens as long as the petals, the anthers short, 
broadly ovate, the cells anterior. Ovary ovate, densely lanate-serioeous ; 
style shorter than the stamens ; stigmas 3, small, trunoate. PLipe fruit 
{fide Hooker) 1 5 in. long, 2-Gelled. O. lanuginosa^ Maing. MSS. 

Perak; King’s Collector, No. 6117. Malacca; Griffith, No. 2169 
(Kew Distrib.), Maingay. No. 870. 

Griffith describes this as **a shrub.” It is actually a climbing 
fdirub 15 to 20 feet long. Tho flowers are white. 

4. Gbailletia Hblferiana, Kurz in Joum. As. Soe. Bengal, XLI, 
(1872), Ft. 2, 297. Scandent; young branches adpressed-yellowish 
pubescent, terete. Leaves thinly ooriaoeons, elliptic or oblong-elliptio, 
shortly and abruptly acuminate, the base ouneate, both surfaces retiou- 
late (the lower rather obscurely, so) and glabrous, the midrib strigofS 
tieneatb ; main nerves 7 or 8 pairs, spreading, faint; length 4 to 6 in., 
hreadtb 1*25 to 2*25 in. ; petiole *25 in., strigose. Oymes solitary, asiU 
lavyt eboat *5 bs. in diam. ; tbeir pediods aboi^ *8 in. loiig^ strigosa. 
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Fknoen sab globmkr, 1 «h than *1 in. long. 8epaU broadly oraiftey bl«iit« 
aerioeoQB on the onter, pubescent on the inner snifsoe* PaMt imaUer 
than the sepals, elliptic, obtuse, shortly bifid, the lobes blimti JKhmmUt 
Tory short, the anthers ovate, the cells anterior. Ovary oonioal, 
sericeous. Bipe drupe transversely oblong, oompreaaed, *85 in. breads 
and only *4 in. long, minutely tomentose. Hook. fil. FI. fir. Ind. 1, 570« 

Langkani; Curtis, Xo. 1687 . — ^Distrib. Burma, Wall. Cat. 46881 
Tenasserim ; Heifer (Kew Distrib ), No. 8172. 

Curtis’s Langkani specimens are in fruit only, and those of Heifer’s 
Tenasserim collecting (the type of the species) are in flower only. But 
the two seem identical. I have not seen the Walliohian sheet No. 4038. 

5. Chailleha Laurogebasus, Planch, ex Hook. fli. FI. Br. Ind. 1, 
572. A Bcandent glabious shrub 30 to 40 feet long ; young brauohei 
slender, dark-coloured. Leaves coriaceous, elliptic or elliptic-oblong, 
obtusely aonmuiate, the base narrowed, upper surface shining when dry, 
the lower paler ; main nerves 7 or 8 pairs, spreading, faist ; length 3*5 
to 4 5 in., bieadth 1‘5 to 2 5 in., petiole about 1 in. Oynet axillary, 
globose, few-flowered, *3 in in diam., shortly pedunculate. FUneere 
‘15 to 2 in in diam Sepeds hoary outside, glabrous inside, broadly 
ovate or orbicular, concave Petals longer than the sepals, glabrous, 
oblong, out half way down into two oblong blunt concave slightly diver- 
gent segments Filaments nearly as long as the petals ; anthers shortly 
ovate. Ovary densely lanate-sorioeons, broadly ovoid; style stout, 
stigma concave. Drupes transversely oblong or globose, 1*25 in. iu 
when ripe, the epicarp hoary ; endooarp thick, tubernled outside, 1- or 9- 
seeded. Wall. Cat. 7513, (indeterminatas), 

Penang ; common. Perak : King’s Collector. 

6. Chailletia ABDAMANiOA, King n. sp. A small tree; y«nng 
branches pale-brown, lentioellate, pnbemlous. Leaves thinly ooriaoeoua, 
elliptio-oblanceolate or elliptio-obovate, abruptly and shortly blunt-aou- 
minate, much narrowed at the base ; both surfaces glabrous, minute^ 
reticulate, pale when dry ; main nerves 4 to 6 pairs, much curved aufl 
interarching far from the edge, only slightly prominent on either sur* 
faoe ; length 3 to 4 75 in., breadth 1*25 to 2 5 in., petiole *15 to *2 in. 
Stipules lanceolate, about as long as the petiole. Flowers in dense axfU 
laiy shortly pedunculate dichotomous cymes. Buds ovoid-globatas; 

5, sub*totund, very concave, hoaiy externally, much imbricate 
PetoZf 5, quadrate, not bifid, glabrous, shorter thim the s^als. SUfr 
fttsfif shorter than the petals, the filaments very short, anthers ovate. 
Rudimentary ovary ovoid, compressed, huiiy. Female flowers not iedft 
FWetf about *5 in. broad, and *4 in. depth, transversely oblong, vyeA 
compressed, pnberulous, divided into two lobes by a deep vertical gvoos^ 
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2-oelled, 2-seeded, (often from the abortion Of one of the oe^) oroid, 
1-oelled and l-eeeded. 

Sonth Andaman Island ; King’s Oolleotors. 

The greatest breadth of the leaves in this species is above the middle, 
and in this respect it differs from 0, geUmaides. The point of the leaves 
is also shorter than in that species ; the flowers are less hairy, the cymes 
lestf crowded, and they are pednncnlate and not sessile as in 0, 
geUmoidee, 

7. Ohailletia DEFLEXirOLiA, Tnroz. in Ball. Moso. 1863, pt. 1, 611, 
var. tomentoea, A climber, 10 to 30 feet long ; young branches deuseljr 
and minutely olivaoeous-tomentose. Leaves thinly coriaceous, elliptic- 
obovnte, retuse ; upper surface minutely reticulate when dry, glabrous 
when adult except the minutely tomentose midrib and nerves ; lower 
surface softly and minutely pilose, the midrib tomentose as are the 5 to 
7 pairs of curved, spreading, main nerves ; length 4*5 to 6*5 in., 
breadth 2*5 to 3*25 in , petiole *3 to *4 in. Cymes axillary, and often 
terminal, pedunculate, tomentose, dichotomous, spreading, often 3 in. 
in diam. ; the peduncles 1 to 1*25 in. long, stout Flowers *25 in. in 
diam. Sepals oblong-lanceolate, deflexed, sericeous-tomentose outside, 
glabrous inside. Petals as long as the sepals, deeply divided into 2 
lanceolate segments. Stamens as long as the petals, the anthers shortly 
ovate. Ovary densely lanate-sericeous, depressed globular, the style 
slender, stigma small. Drupes compressed, rotund-reniform, sericeous, 
rugose, pitted, 1 in. broad ; the endocarp very hai*d, 2-celled, 2-Beeded. 
Hook. fil. FI. Br. Ind. I, 571 ; W’all. Cat. 9016 {indeterminatae), 

Malacca; (Griffith, Maingay. Perak; King’s Collector, Wray, 
Soortechini. 


Order XXIX. Olaoinba. 

Trees or shrubs, rarely herbs, sometimes climbing. Leaves alter- 
nate, rarely opposite, simple or lobed, penni- or palmi-nerved, exstipu- 
late. hfaresoence cymose or racemose, rarely capitate, terminal, axil- 
lary or extra-axillaiy, sessile or more or less peduncled. Flowers 
regular, hermaphrodite, polygamo-dicecious or dioecious. Calyx usually 
small, 4--^-toothed, sometimes accrescent, free or adherent to the fruit, 
lobes valvate or imbricate. Petals Z-6, valvate or imbricate, free, or 
more or less coherent. Stamens 3-15, inserted with the petals, free or 
adnate to them and either opposite to or alternate with them, all fertile, 
or some (staminodes) anantherous, disunited or more or less monadel- 
phoue. Anihers erect, 2-oelled, dehiscing longitudinally. Diae hypo- 
gyaout or perigynous, cup-shaped, often absent. Ovary free, or half in- 
ferior, 1-oelled or imperfectly 2-8-5-celled (fropi the dissepiments not 
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reaching the iqm of the oavitj). f eiinple (V ttrriif divided ; 
ifigma 1 rarely 2, entire or lobed ; otmUi l-5» pendnloni front the apex 
of a minnte free oentral placenta, or from the ride or apex of the OTariaa 
cavity ; fumde (or placenta P) often dilated into a thickened prooeii 
above the ovnle. Fruit dmpaceons or dry, indehiscent, 1- rarely 
ed, 1- rarely 2-Bdeded, free, or more or less adnate to the oalyx-tnbe and 
disk. Seed pendalons ; albnmen fieshy, entire or lobed, rarely 0 ; radide 
superior ; ootyledone leafy, flat or folded, rarely flesliy. — DtSTBiB. Genera 
about 45 , species about 220 , widely distributed through the Tropics of 
both hemispheres. 

The Olaeinem aro rather an assemblage of plants than a Natural Order. The 
solitary oharaoter whioh is common to all the species included under the title is 
pendalons omlation ; and even that oharaoter is obsonred by the laot that, la a 
number of the genera, the ovules are pendalons from the apex of a minute free 
oentral placenta whioh does not grow as tho pistil dovelopos, so that the seeds am 
eveot in the fruit and have the appearance of originating from a basal placenta. 
In the remaining-genera, both ovules and seeds are unmistakably pendulous fhvm 
the apex, or from near the apex, of the oavitios of the ovary and fmit. The 
majority of the genera have hypogynons stamens and superior fmit. But in Bru- 
thropalum the stamens aro perigynons and the fmit is inferior { while Oan^§ra and 
Lep%(murM have their stamens pengynons in the flower, bat the fmit (from the 
development of the fertilised pistil in a downward direction) is most distinotly in* 
ferior. In by far the greater majority of the species the stamens are ftee hem 
each other, or, at the most, are alightly coherent by their baaea : but in Uarmeedie 
the Beaailo anthers are attached near the month of a fleshy ataminal tnbe like that 
fonnd in Meluieer ; and this tube, in an anantherous condition, is found in the pistil- 
late flowera. By far the greater number of the genera have both calyx and oo^la i 
but in Can^era and Leptonurus the perianth is iftngle, and in Phytoorsas andir^ifislia 
the organa whioh take the place of the outer whorl of the flower appear to he 
rather braota than a trae calyx. In most of the genera the petals are reeBj fine 
from each other ; for, although many of them oohero by their edges for a time, they 
nltimately become separate { while in a smaller number there is gennine nnhna(mi 
neer their bases. In Emmandia however the corolla is gamopetalons and meeohlte 
at all times and its texture is fleshy. 

All the genera treated of below are woody except Oardiopterit whioh is hpr. 
baoeons, and whioh moreover has milky jnioe And all the genera have alteiqafie 
leaves except Otenolophan in whioh the leaves are opposite. The whole order up* 
pears to me to be in want of revision : and the study of the species desmibed betow 
leads me to indine to the opinion that several of the snb*tribes would he borisr 
treated as distinot natural orders i while one (OpUitm) might be transfemdl tv 

Fruit DBUPiOflOUB : Stigma 1. 

Ovdes penduloue from the apex of a minute 
aaHe pitamnta ; teed epufiouely ereot, 

Dioblftmydeoiis, S : fruit superior. 

Sub-Tiibe L— Olacen. Stamens auiso- 
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merouBi twice as many as or eqmd to 
and opposite the petals: ovaiy 9- to 
5-oelled at the base, 1-oelled at the 
apex, or simply 1-oelled. 

Fruit superior. 

Calyx much enlarged in the fruit. 

Fertile stamens 3 to 5, not in a 
tube ... ... 1. Olax, 

Stamens 4, the filaments form- 
ing a fieshy tube ... 2. Harmandia, 

Calyx not enlarged in the fruit 
Fertile stamens 12 to 15 ... 8. Ochanostachys, 

Fertile stamens 5 ... 4. Bracea. 

Fruit inferior ... ... 5. Btrowhosia* 

MonochlamydeoaSi ^ ; fruit inferior. 

Sub-Tribe II. — Opiliem* Stamens equal 
in number to the segments of the pe- 
rianth and opposite to them ; ovary 
1-oelled, 1-ovuled. 

Soandent ... ... 6. Oanajera* 

Shrubby ... ... 7. Lepionwrua, 

Omdca and aeeda penduhut from the apex of the 
ovaary and fruit 
* Stamens hypogynous. 

Sub-Tribe 111. — Ximmiiae. Stamens as 
many as or twioe as many as the pe- 
tals ; ovary 2- to 4-celled at the base, 

1-oelled at the apex. 

Leaves opposite ... ... 8. Ctenolophon, 

Leaves alternate. 

Fertile stamens 10. 

Stamens hypogynous, free from 
the petals ... ... 9. Ximenuh 

Stamens attached by pairs to 
the petals ... ... 10. Bcorodooarpue. 

Fertile stamens 6, oonoealed in 
the concavities of the petals ... 11. Anacoloea* 
Sub-Tribe IV.— icactnetf. Flowers dioh- 
lamydeous, f , or polygamo-dimoious : 
stamens equal in number to the petals 
and alternate with them; ovary 1- 
rarely 2-oelled, ovules 2 (rarely 1). 

Shrubs or trees. 
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Omxj and Irait l-oellecL 
Flowers pdjrgamo-dioeoeoua} 

OTAry in femiJe flowers ojlindxio, 
with large sessile discoid stigma. 

Sepals 5, distinct, imbrioate; 
male flowers in short axillary 
intermpted glomernlose 
spikes ... ... 12. Plaiea, 

Calyx cupular, 4 5-toothed, 
flowers in cymes ... 18. Oompkandra, 

Flowers hermaphrodite, stigma 
minute ... ... 14. Lanauthmh 

Ovary and fruit 2-celIed the cells 
1-ovulate (1 cell aborting) ••• 16. Qcnocaryum^ 
Sub-Tribe V. — Phytocrenm. Flowers 
monoecious or dioooeous, mono-ordi- 
chlamydeons, 4- or 5-morons (the pieces 
imbricate) * stamens equal in number 
to and alternate with the segments 
of the perianth in the monochla- 
mydeous, and with those of the corol- 
la in the dichlamydeous species ovary 
i-oolled, ovules 2. Soandent shrubs. 

Flowers monochlamydeons. 

Flowers 4-merous, those of both 
sexes in capitules, braoteoles 
close to the flower, drupe 
bnstly ... ... 16. PhyUtomu* 

Flowers 5-merous, the males 
umbellate, the females capi- 
tate, braoteoles separated 
from the flower by a long 
stalk; drupe not bristly ... 17. Miguelku 
Flowers dichlamydeous. ^ 

Flowers sessile in longpendnlous 
interrupted spikes ; fllaments 
longer than the anthers : 
drupe pulpy ... ... 16. Saretfttiyma. 

Flowers in oymose panicles; 
filaments shorter than the 
anthers; drupe with very 
little, if any, pulp ... 19, Jote. 

** Stamens perigynous. 

J. XI. 18 
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Snb^Tribe YL^JBtyihnpakm* Flowon 
dibhlamjdeooi, f. Peiols 5, pengy* 
aoos, the stemena m mtay m and 
inserted (^posite to them. Orery 
helf-immers^ in the perigynons didc, 

]-oelled, with 1 to 8 omles* ¥Viiit in- 
ferior, crowned by the persistent oalyx- 
lobes and by the disc, pericarp split- 
ting Tertioally into 3 to 6 pieces. 

Boandent tendril-bearing shmbs ... 20. Erythroptdum, 
Fboit sahaboii) ; Stigmas 2. 

Snb-Tribe VII. — Oariiopter%de», Flow- 
ers diohlamydeons, f : corolla gamo- 
petalons, tho stamens equal to and 
alternate with its segments; ovnles 
pendulous ; stigmas 2, one at least of 
them persistent at the apex of tho 
samaroid fruit. 

Trees; ovary 2-oelled, with 1 
ovule in each cell, fmit 2- 
celled ... ... 21. Pteleoearpa. 

Herbs; ovary l-celled, ovules 
2 (1 usually abortive), fruit 
1-oelled, juice milky ... 22. Oardioptwit, 

1. Olax, Linn. 

Trees or shrubs, often soandent, sometimes armed. Leaves alter- 
natei, petioled, simple. Baeemee axillary, simple, or branched. BracU 
minute. Oalya minute, cup-shaped, truncate or obscurely toothed, ao- 
orescent. Petals 4 or 5, hypogynous, valvate, free or more or less 
coherent. Fertile stamens usually 8, generally opposite the edges of 
the petals and attached to their bases, rarely opposite their centres ; oa- 
ihers adnate to the filaments, oblong, 2-oelled, dehiscing longitudinally. 
Staminodee 5-6, bifid, usual^opposite the petals. Ovary free, usually 
surrounded by a shallow, c^abaped, hypogynous disk, more or leas 
8-oelled below, 1-oelled above ; style simple, terminal, stigma 8-lobed ; 
otmlsf 8, linear, pendulous from the apex of a central placenta. Fruit 
move or less covered by the aooresoent fleshy calyx ; stone omBtaoeofas, 
l«oelled, l-seeded. Seed inverse, albuminous; emibryo minute, in the 
apex of albumen; radieh superior. — D iseejb. 1^-80 species, natives 
of the tropics of the Old World. 

1. Olax ixbbicata, Boxb. FI. Ind. I, 164. A scandent unamisd 
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flbrub; yoang bnuuslies tente, pnbeaniknDi ilrhan rwf fomgk JBMMt 
ooiiaoeotif, dbloog-laiioeolftte to ovsto^oblong, tmU, tb# bm niitii4oA 
or narrowed; both sarCaces glabrous, the upper shining, retionMoi lUbi 
lower dnll and the nervation indistinct ; main nerves 8 or 9 pbirsi iUnl^ 
spreading; length 36 to 6*6 in., breadth 1*25 to 2*76 in., petiole *2 to 
*35 in. Bacemes about *6 in. long, many-flowered ; the b^ts rather 
large, ovate, concave, imbricate when young, deciduous. FlMpeifft 
about *6 in. long ; petals 6, united in pairs. FertUe 8, at^ut 

as long as the pale staminodos Fruit sub-globose, the apes truncate, 
*6 in. in diam., enveloped except at the apex by the nocrescent calyx. 
Wall Gat. 6775 ; A. B. Decaisne Nonv. Ann. Mns. Ill, 438 ; Miq. FI. 
Ind. Bat I, Ft, I. 785 ; Hook. fll. FI. Br. Ind. I. 677 ; Knrs For. Flnea 
Burma I, 234; Valeton, Olacinem, 116. 

Andaman and Nicobar Islands, Malacca. Distbib: Java, Phillip- 
pines, Bnrmah, Ohitiagong. 

Although I have not included 0. msrpiienfw, Planch as a synoflym 
of this, I cannot see how it can be specifically separated. 0. WighH^ 
aaa, Wall, also appears to me to resemble ibis too closely to be kept 
distinct as a species. 


2. Hjibmanbu, Pierre. 

Trees with alternate, simple, entire, petiolate leaves. FlofPmrt uni- 
sexual, Tacemose, pedicellate, solitary in the axils of braoteoles. Oalffu 
cupular, entire or 4-toothed, greatly enlarged and persistent in the fmit. 
Corolla oampanulate or nrooolate, fleshy, with 4 short acute valvatc lobes 
(in the female flowers 6-to S-lobes ?) Bifo short, thin, annular, crenulate^ 
deciduous, embracing the outside of the base of the oylindrio stamittal 
tube. AuthwB 4, sessile, inserted at the mouth of the thick flesbj 
staminal tube opposite the teeth of the corolla, bilocular, introrse, the 
apices reflexed, the oonneotive thick. FUtil superior, pyramidal, sna- 
rounded in the female flower by the barren staminal tube, l-oelle8; 
sttpiua S-lobed, sessile ; oouZes 2 (usually only I), abort, free, deaoenditg 
from the apex of the short trigonous central placenta. Drupe oblo^ 
1-seeded, snrrounded at the base by the large, fleshy, spreading, ooloniM 
aooreaoent ealyx; epiearp fleshy, eudooBrp ligneous. Qe$d solitaiiWf 
fiUing the cavity of the f rait, its testa thin and inseparable from tNi 
fleshy albumen , embryo minnte, oxoentriA, oblique, near the apex of tbp 
allnmeu. Ootyledont flat, shorter than the radicle. Distbib. 2 speoied; 
both Malayan* 


This genus founded by M. Pierre (Bull. Soo. Linn. Paris, Na 9|, 
p. 770), is remarkable in having a fleshy staminal tube very muk 
ihftt of some Adiaem, and for the enormous development of tte 

calyx which forms a large coloured collar round the ripe fraii^ 
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1. HiftiiAirDU KUN 0 TL 1 U« King, n. sp. A giabrons tree 90 to 40 
feet high $ young branohee slender, striate. Leaver ooriaoeous, ovate- 
lanceolate or lanceolate, shortly and bluntly acuminate, the base 
onneate ; main nerves about 6 pairs, veiry indistinct on both surfaces ; 
length 2*5 to 3*5 in., breadth 1 to 2 in., petiole *25 to *5 in. JSaeemee o/ 
female ftowera azillaxy, solitary, not much longer than the petioles. 
Fhwere *15 in. long, solitary in the axils of oblong obtuse braoteoles. 
Oalym flat, spreading, with 4 very obtuse teeth. Corolla four times as 
long as the calyx, nrceolate ; teeth 4, acute. Ovary hidden (except the 
stigmas) by the barren staminal tube and by the corolla, pyramidal, 
the style short ; 1-celled with a single spuriously erect ovule : sHgma 
solitary, capitate. Fruit oblong, obtuse, 1*25 io. long, and *6 in. in 
diam., surrounded at the base by the greatly enlarged coloured corru- 
gated calyx which forms a frill 8 to 4 in. in diam. 

Pendc ; King's Oolleotor. 

A very striking plant. The accrescent calyx forms an enormous 
waxy collar round the base of the fruit which, at first green, changes 
into a beautiful flesh-colour, the central part being bluish-black. This 
species is closely allied to Harmandta mekongenns^ Pierre (For. Flora 
Oooh. Ohina, t. 264), from which it differs in having an nrceolate (not 
tubular-oampanulate) corolla and a laiger fruit with the accrescent calyx 
less invaginated at the base. 

8. OOHANOBTAOBTB, Mast. 

Trees or shrubs. Leaver alternate, petiolate, penni-nerved. Flown » 
numerous, on long slender branching axillary spikes. Calyx oup- 
shaped, 4-5-toothed, not accrescent. Petale 4-5, free, valvate. Stamens 
12-15, hypogynous, or adherent to the base of the petals; fllaments 
subulate, glabrous; anthers 4-oelled, opening longitudinally; atamu 
nodes 0. Dish hypogynous, fleshy, very shallow, annular, inconspicuous ; 
ofNiry free, sub-hemispheric, incompletely 3-oelled beneath, 1-oelled 
above; ftyZs short, cylindrio; stigma minute, terminal, 3-lobed; ovules 
1 in each oell, pendulous from the apex of a central placenta. Fruit dru- 
paceous, 1-oelled, 1-seeded.— D xbtrib. Species 1 or 2 ; natives of the 
Malay Peninsula and Borneo. 

L OoflUkXOSTACBTS AMBNTAOBA, Most. in Hook. fil. FI. Br. Ind. I, 
579* A tree 80 to 40 feet high ; young branches glabrous, the tips 
alone pubemlous. Leaves thinly ooriaoeous, elliptic-oblong, entire, 
bluntly sub-acuminate, the base slightly narrowed, both surfaces gla- 
brous; main nerves 5 (rarely 4) pairs, ascending^ prominent on the 
lower, depressed on the upper surface when dry; length 8 to 5 io.» 
breadth 1*5 to 2*5 in., petiole *5 to *75 in. Bocemet as long ps or longer 
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tiita tbe leaysK, nartow, Mmetimei bnuidted, axilluT’, tetw ra y t wd. 
Flouwn on short pedioels with minnte ovate, acute bracts at the 
have ; oblong-oyate in bud, leas than *J in. long. Petah ovate, glabrous 
outside with a few coarse hairs inside Ovary vertioallj striate. Fhinii 
ovoid-pyriform, 1*25 in. long, and *8 in in diam ; the peiioarp glabroniii 
thin, the endoosa*p bony, with one large cell and a single seed. Yaleton, 
OlacinesB, 104. PetaUnia hancana, Beooari in Malesia, I, 257. 

In all the provinces except the Andaman and Nicobar Islands. 
Common. — D istbio. Borneo. 

This is a very common tree in the Mahiyan Peninsular wliere its 
vemaonlar name is ‘‘ Petaling The same name is applied to it in 
Borneo, and of this name Beooari*s PetaUnia is an adaptation. 

4. Bqagba, nov. gen. King 

Arboreous; leaxea alternate, simple, entire, petiolate. Panicles 
few-branched, axillary or terminal, nearly as long os or longer than the 
leaves. Fhmera hermaphrodite, small, shortly pedioolled, scattered or 
sub-glomerulate, minutely bracteolate. Calyjt of 5, free, imbricate, 
broad, non-accrescent, campanulate sepals. PetaU 5, hypogynous, slightly 
united at the base, much imbiicate, glabrous. Stamina 5, opposite the 
petals ; filaments shorter than the anthers, very broad. Anthwa ovate, 
innate, 2-celled, with introrse longitudinal dehisoenoe. Staminoiea 
none. Ovary broadly ovato, pyramidal, tapering to the short style, 
imperfectly 2-cellod at the base, 1-celled towards the apex; atigma 
small, 2-lobed. Ovulea 2, from a short axile basilar plaoenta. 
drupaoeons, 1-oelled, with a single spuriously erect seed. 

A genus near Ochanoatachya^ Oliver; but with only 5 stameni^ 
very different in form from those of that genus. I dedicate tTi% ^ 
Mr. L. Brace, formerly Curator of the Calcutta Herbarium. 

1. Bbacea PANICULAIA, u. sp., King. A glabrous tree 50 to 70 feft 
high ; young branches dark-coloured, smooth. Leavea coriaceous, ovalb 
to elliptic, sub-acuminate, the base rounded ; upper surface shining, th# 
lower dull; main nerves 7 or 8 pairs, curved, spreading, slightly pnnni* 
nent beneath when dry ; length 3 5 to 6*5 in., breadth 1 65 to 2*75 
petiole ‘65 to ‘8 in. Paniclea with few, spreading, spike-like branoheib 
Flowm '1 in. long, on pedioels of about tbo same length, glabrous, th# 
calyx half as long as the corolla; petals and sepals broadly ovmtdl 
Bitmana shorter than the petals, glabrous; ddah hypogynous. Fe^ 
drupaceous, ellipsoid, bluut, glabrous (unripe), *75 in. long, and *4 in. 
diam.; the oalyx persistent at its base, but not accrescent; paHstsiM 
fleshy, mdocaflrp leathery. Seed solitary, attached to the base Of Urn 
coll ^ 

Fmk ; floorteobini, No. 288, King’s Colleotor, Na 8086. 
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5. Stboxbosia^ Blnvtf. 

Troes or sbrubs. Leavee alternate, petioled, eixnple, penni-nenred. 
If^/loreieenee shortly cymose. Flowert regnlar, hermaphrodite. Oalyx 
a shallow cup, more or less 6-lobed, inferior (partly superior in some 
species). Petals 5, free, haiiy within. Stamens 5, opposite the petals 
and adnate to their bases. Anthers 2-oelled, introrse. Staminodes 0. 
Ovary wholly superior, or (in some species) partly inferior, imperfectly 
4- 5-oelled, snirounded by a pei^ynons lobed disk. Style simple. Ovules 
4-5, pendulous from a central placenta. Pruit drupaceous, surmounted 
by the remains of the calyx-lobes and of the style, stone orustaceons. 
SeUSl pendulous, embryo minute within fleshy albumen. Dibtrib. 
Species 6, natives of the Western Peninsula, Ceylon and the Malayan 
Archipelago. 

Flowers in pedicolled few-flowered cymes ... 1. S.javanioa. 
Flowers in sessile many-flowered fascicles ... 

Leavee ovate to oblong-ovate ; petals *2 in. 
long ... ... ... 2. S. muUiJlora. 

Leaves more or less rotund ; petals *15 in. 
long ... ... ... 8. rotundifoUa, 

1. Stbombobu JAVANiCA, Blume Bijdr. 1154. A tree 20 to 50 feet 

high; young branches rather slender, glabrous Leaves thinly coria- 
eeofUB, glabrous, oblong to elliptic, shortly acuminate, the base rounded ; 
main nerves 5 or 6 pairs, curved, ascending, slightly prominent be- 
neath ; length 4 to 7 in., breadth 1'65 to 2*65 in., petiole *6 to *75 in. 
Oymes axillary, not longer than the petioles, few-flowered ; biaoteoles 
small, deciduous, leaving pale scars. ellipsoid in bud, about 

*8 in. long. Calyx nearly flat with 5 short lobes, inferior in the flower ; 
(accrescent and half inferior in the fruit). Petals erect, mnoh exceed- 
ing the calyx, oblong, obtuse, hairy towards the apex. Stamens 5, op- 
posite to, nearly as long as, and adhering to the petals. Ovary elongate, 
tapering into the short style. Fruit oblong-ovoid, glabrous, *8 in. long, 
and *6 in. in diam., the apex crowned by the calyx and disc. Blume 
Mus. Bet. Lugd. Bat. I, 251 ; Miq. FI. Ind. Bat. I, Pt. I, 787 ; Mast, in 
Hocdc. FI. Br. Ind. 1, 579 ; Kars For. Flora Burmah, I, 235 ; Valetoo, 
Olaoinen, 86. 

Penang: Wallioh. Malacca: Maingay. Perak: King’s Oollectors. 

2. Stbohbosia MULTirLOBA, King, n. sp. A glabrous tree 50 feet 
high and upwards; young branches slender, striate, minutely lenti- 
oellate, cinereouB when dry. Leaves coriaceous, ovate to oblong-ovate, 
acute or shortly acuminate, slightly oblique, rounded at the base, the 
edges Undulate ; leaves 5 to 8 pairs, slightly curved, ascending, sljghtjly 
prominent on the lower, obsolete on the upper, surface ; length 2*8 to f 
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in., braids 1*5 to 2 te»i petlola *85 ia. JRoiMri in teM 9^t3fkvf 
ftioioleo; padioelfl sharter than the fiowen, each witii mettd xnittiidlf 
oonoaTe, ninnte braoteoles, one of which is oloee to the ofel^ CUif0 
a shallow cap with 5 hr^ rounded oonoaTe eegmenta. Moll *8 
long, maoh longer than the calyx, erect, oblong, obtaae, their aptoii 
re-onrved, pubescent on the edges and in the upper fourth of the inner 
snrisoe. Skmmt opposite the petals to which their filamente^aiO 
attached for two-thirds of their length ; anihm short, orate. CNnh^ 
Bub-globulor, grooved, much shorter than the long oylindrio siybii 
iHgma minute. Fruit unknown. 

Perak : Ewing's Oollector, No. 7824. Penang : Curtis, No. 659. 

Evidently a Stromhona ; the fruit, however, is as yet unknown. ^ 

8. Strombosu ROTtiNDiroLiA, King. A tree or shrub; yonag 
branches rather stout; their bark cinereous, rugose, much lentioillata 
L$a/oe8 coriaceous, more or less rotund, glabrous ; main nerves 6 or 9 
pairs, rather straight, sub-ascending, obsolete on the upper, slight^ pro* 
minent on the lower surface when diy ; length 2*5 in., breadth 2 in. | 
petiole ‘3 in., stout. Fateielet small, axillary, lew-flowered, shorter than 
the petioles ; pedicels short, each with 2 or 3 minute rotund vj^aVTika 
braoteoles. Oalyx cupular, with 5 broad rounded imbricate teeth. 
Fetak *15 in. long, much longer than the calyx, oblong, hairy on the 
npper half inside, otherwise glabrous ; fiUm/gnU adnate to the petals te 
half their length, anthers ovate. Ovary sub-globular, style oyliadriCk 
Fruit (fide Masters) ** the size of a pea, glanoons, globose.'* 

Moingayiy Mast, in Hook fil. Br. lud. I, 580. 

Singapore: Maingay (Kew Distrib ), No. 1019. 

A speoies olosely allied to 5. mulHflora, King, but with diffensitl|y 
shaped leaves. The fascicles of this are fewer-flowered, and the flcwen 
are smaller than in that speoies. I have seen only Maingay's speoiiiiiin 
of this, and there is no fruit on it. Dr. Masters puts this plant Inlp 
Anaedhsat bnt its petsils and anthers are those of 6trm!hoi%at to whiA 
genns I ventnre to remove it. * 


6. Oanbjiba, Joss. 

Climbing shrubs, sometimes spiny. Leavet alternate, entiie, psaitl^ 
nerved. Fkwm braoteate, in short axillary spikes, monodilamydeoisk 
hermaphrodite. Pariawth tnbnlsr or nroeolate, regnlar, 4- 5-psge4sA 
lobes valvaie, Atavme as many as the lobes of the perkoth iM 
oppoiito to them; filaments glabrous, free, or attached betwiiB Hjk 
fleshy thick Ibbas of the disk. Autken smali^ oblong, adm^ts^ 

Icngitiadiiielly. Ovary Bupvtiae, ovoid^coidcil, l-osUed. igM 
oyUiidiio; stigma capitate, 4-lohedL ^ rmdflitWj 
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from a short placenta, superior, Onxpaoedas, snrroimded at the base 
by the maroesoent perianth ; saroooarp thin, endooarp bony. Seed solitary, 
erect, roundish ; embryo in the upper part of the fleshy albumen, radicle 
superior ; cotyledons sometimes 8, Tery long, plano-oouYez. Distrib. 
Species 3-4, natiyes of Tropical Asia and Australia. 

CANSJBBi Bheedii, Gmel. Syst. I, 280. A climbing shrub; the 
young branches olivaceous, puberulous, sometimes spiny. Leaves thinly 
coriaceous, oblong-lanceolate to ovate, acute or acuminate, the base 
slightly narrowed, both surfaces glabrous ; main nerves 8 to 5 pairs, 
curved, ascending, faint; length 2*5 to 4 in., breadth 1 to 1*5 in., 
petiole *15 in. Spikes 1 or 2 from an axil, *5 to 1 in. long, tomen- 
toft; braoteoles minute, linear-lanceolate, one at the base of each 
flower. Flowers *1 in. long, pubescent externally, apices of the teeth 
of the perianth re-curved. Fruit ovoid, *4 in. long, glabrous ; embryo 
Straight in the axis of copious albumen. Wall. Cat. 1043, B ; Wight lo. 
1. 1661; Bedd. Flor. Sylvat. Anal. Oen. t. xxvi.; Thwaites Enum. 251; 
Brandis For. Flor. 75 ; Hook. fil. FI. Br. Ind. I, 582 ; Enrz For. Flora 
Burma I, 287 : Yaleton Olacineie 158. 0. seandens^ Boxh, Cor. PI. 103 ; 
FI. Ind. i. 441. 0. malaharicat Lamk. Diet. iii. 433. 0. steyphifolia, Oriff, 
Notul. iv. 860, t. 587, f. 1. 0. martahanicaj Wall. Cat. 7266. Olax P 
sumatrana, Miq. FI. Ind. Bat Suppl. i. 342. Opilia ammtacea^ Boxb. FI. 
Ind. I, 86 Wall. Oat. No. 2331, C. Eheede Hort. Mai. vii. t. 2, 4. Wall. 
Oat. OofMoora, No. 7587. 

Andaman and Nicobar Islands ; Malacca. — Distrib. British India, 
Malayan Archipelago. 

I can find no trace of calyx in any of the flowers of this species 
which I have dissected, and 1 cannot find that the ovary has more than a 
eingle oelL The disc is deeply divided into 4 fleshy acute lobes, between 
which the stamens are inserted. The fruit is entirely superior. The 
genus is olosely allied to Ohampereia^ which has already been transferred 
by Messrs. Bentham and Hooker to Santalaeeae, It is also allied to 
Lepionwrus and OpUia ; and, with these, it should, in my opinion, be 
retransferred to the family Sawtalaeeae in which its founder, Jussieu, 
originally placed it. Wall. Oat. 7537 clearly falls here and not under 
Lepiomifus sylvestris. Bl. 

7. Lepiororus, Blume. 

Shrubby. Leaves alternate, shortly petioled, simple, penni- 
nerved. It^loreseenee axillary, spicate, with large deciduous bracts, the 
flowers solitary at the nodes, or in clusters of 8 or 4. Flowers mono- 
ehlamydeous, regular, hermaphrodite. PerituUh uroeolaie, the limb 4* 
parted ; lobes valvate, glabrous within. Stamms equal in number to 
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tbe lobeg of tlm pgrigalili iad oppooiti io them. AnUm gliteoiMU 
Bi(>Minod$t 0. Ditk flethj, yellow, lining the perinnth-tiibe. Ooerp 
free, oblong-eonionl ; tiigma eeaeile, 4-lobed; ovuU eoUtej* FtnUt 
dmpeoeous, glabrous, endooarp eruifcaoeoue, 5esd erect; emb^o emeOi 
in tbe axis of fleshy albumen, radicle terete, cotyledons temate.— Prsfitg, 
Species 2, natives of Tropical Asia. 

Lbpionobus stlvbstbcs, Blumo Bijdr. 1^. A glabroni sbnib;^the 
branches sub-striate, pale when dry. Leavei membranoas, oblong, ellij^o- 
oblong or elliptic, shortly acuminate, the base ouneate ; main nerves 7 
to 9 pairs, rather straight, ascending ; length 4 to 6*5 in., breadth 1*4 
to 3’5 in., petiole *15 to ‘35 in. Spikes axillary, ‘5 to I 25 in. long, soli- 
tary, or in clusters of 2 to 6, their rachises filiform, at first enTe1o|fel 
by the large ovate acute, membranous, deciduous bracts. Flovmt 
long, the tube inflated and lined by the adherent disc ; the lobes deltoid, 
spreading when mature. Anthers and filaments broad. Fruit ellipsoid 
to ovoid, *35 to *6 in. long whon ripe. Blume Mus. Bot Lugd. Bat. I, 
246 : Miq. FI. Ind. Bat., Vol. I, Ft. I, 284 ; Lepionwrus ohUmgi* 
f alius, Mast, in Hook. fil. FI. Br. Ind. 583 * Valeton, Olaoiness, 158« 
Leptonium ohlongifolium, Griff, in Calc Joum. IV, 236. CpiUa aoumi* 
mia, Wall. Oat. 7206, also Wall. Cat. 7464. 

Malacca, Penang, Perak, rather common. Distbib. — ^British India* 
Burma, Malayan Archipelago. 

I have not been able to make out, from dissections of dried speoi- 
mens, the exact attachment of the ovule. But the ripe seed is unques- 
tionably attached to the base of the cavity of tbe fruit. Whether the 
ovule was originally erect, or was attached in a pendulous manner, as 
some botanists assert, from the apex of a short central placenta, 1 ass 
unable to say. The genus in my opinion is closely allied to 


6. Ctebolophok, Oliv. 

Trees. XeavM opposite, petiolate, simple, penni-nerved. 
eenee panicled-oymose. Flowers regular, hermaphrodite. Odlffx fl-partl 
ed $ lobes imbricate, not accrescent. Petals 5, free. Imbricate, oblonA 
reflexed after flowering. Stamens 10, free, springing from a short, rin^ 
like, hypogynous disk, those opposite the petals longer than the otimif 
anthers roundish, apiculate, 2-oelled, dehiscing lengthwise, StaminoiiB 
0. Owuty free, shortly stalked, imperfectly 2-celled ; style cylindrio JMBd 
at tbe apex, stigmas capitate ; ovules in pairs in each cell, collateral,' 
pendulous. Fhitt coriaceous or crustaoeous, 1-celled, 1-seeded, debisoiag 
irregularly. Seed pendulous from the apex of a free central plaoental 
and provided with a dorsal pectinate crest. — Distbib. 2 known 
both Malayan. 

J. II 14 
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J. InSoremDoe p§le4omentt>9e ; Sowen *2 

to *25 in, Jong ... ... L O, parvifiUui^ 

2. Infloreaoenoo rnsty-tomentose ; flowers 

*4 in. long ••• ••• 2« 0* grand%foUu$» 

1. Ctenolophon PARYiroLius, Oliver in Trans. Linn. Soo. XXYIII, 
516, t. 43. A tree ; young branobes terete, pnrpliah when fresh, oinere- 
ons when dry. Leaves o|^fiite, ooriaoeous, elliptic or oblong-elliptio, 
entire, shortly and obtusely acuminate, the base ouneate or rounded ; 
upper surface shining, the lower dull, both glabrous; main nerves 
about 10 pairs, faint, spreading, forming a doublo series of arches 
within the edge ; length 2*5 to 4*5 in., breadth 1*25 to 2 in., petiole ‘3 
t#5 in. Fcmcles terminal and axillary, shorter than the leaves, con- 
densed, minutely oano-tomontose ; bracts ovoid-deltoid, minute, decidu- 
ous ; pedicels stout, about as long as the calyx. Flowers *2 to *25 in. 
long, oblong. Ocdyx^lohes sub-rotund, concave, minutely tomentose 
outside, sub-glabrous inside. Petals coriaceous, erect, oblong, concave, 
four times as long as the calyx, minutely pale tomentose on the back, 
the imbiioate edges and inner surface glabrous. Anthers ovate, adnate, 
much shorter than the filaments. Ovary ovoid-globose, woolly, 2-oelled, 
surrounded at the base by an annular disc : style long, cylindrio, glabrous, 
2-fuiTOwed. Fruit ellipsoid, slightly obovoid, apiculute, striate, *6 to 
*75 in. long, minutely pale tomentose ; the pericarp woody, splitting on 
one side when ripe. Seeds with an imperfect pectinate arillus. Masters 
in Hook, fil FI. Br. Ind. I, 570 : Becoati, Malesia 1, 120. 

Malacca: Maingay (Kew Distrib.), No. 382. Perak: Soortechiui, 
Wray, King’s Collector.— D istriu. Borneo, Beocari, P. B., No. 2637, 
(/ids Beooari). Sumatra : Forbes, 3002. 

2. Otbnolophoe GRANOJFOLius, Oliver in Trans. Linn. Soc. XXYIII, 
617, t. 43, figs. 8 to 10. A tree ; the young branches pale, sparsely 
lentioellate. Leaves oblong-elHptie, shortly acuminate, 3*5 to 5 in. long 
and 1*5 to 1*75 in. broad, otherwise as in 0, parvifolius. Panicles ter- 
minal or axillary, almost as long as the leaves, more or less open and 
spreading, minutely rusty-tomentose ; bracts scale-like, caducous ; pedi- 
oels longer than the calyx. Flowers *4 in. long. Calyx and petals as in 
0. jxirvt/oJtW, but rufous- instead of pale-tomentose. Ovary as in 0. 
pand/olius, but the ovarian cavity shorter. Fruit unknown. Masters 
in Hook. fiL FI. Br. Ind. I, 577. Beocari, Malesia 1, 120. 

Malacca: Maingay (Kew Distrib.), No. 383.— Distrib. Borneo. 
F, B., No. 1966 (fide Beocari}. 

This species is much rarer than the last. In fact I have seen no 
other specimens than Maingay's. It closely vesembles 0. parv^Msw 
Oliver., the only tangible differences that 1 can discover (in the abseaee 
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«f froit ei this), btiag the greater eiae of its flowen, and the Wbor 
of the tomentum of the flowers end infloreeoenee whioh in this is i^t^i 
whereas in 0. pa/rvifoUiu it is pale. Professor Oliver relies le a disignosl^ 
mark on a 4|^erenoe in the length of the ovarian Qa?itj]r; the oa?it7 s|! 
the Ovary in (7. parvifoHtu reaching nearly to the base of the styb^ 
whereas in 0. grandifoUui it occupies the base only of the ovary. 

9. XiMBHU, Linn. 

A shmb or low tree. Branches spiny. Leaves shortly petioledi 
alternate, simple, 1-nerved. Flowets racemose, nsnally hermaphrodite. 
Oalyx cnpular, 5-toothed, persistent, not accrescent. Petals 4-^| 
oblong, revolute, hairy within. Stamens twice as many as the petAi| 
hypogynous; anthers innate, linear, 2-oelled. 8tamino4es 0. Ovaurf 
sessile, superior, 4-CGlled ; style columnar, stigma simple ; oeafes 
solitary in each cell, pendulous, auattopous. Drupe ovoid, 1-oelled | 
stone solitary — ^D istrib Specios, 4-5, 1 Mexican, 1 South African | 

1 Bornean, 1 Polynesian, 1 widely dispersed through the Tropics of 
both hemispheres. 

1 XiMBNiA Americana, Linn Sp PI. 1193 Glabrous, the young 
shoots stnato and lentioellate. Leaves coriaoeous, oblong-ovate to sub-oiN 
biculiir, the apex emarginatc, the base lounded ; length 3 to 2 in., breadth 
75 to 1'25 10 . Racemes short, axillary, or at the ends of short branches« 
few-flowei od Flowers hermaphrodite or polygamous, 35 in. long ; the 
buds oblong, acute, bracts minute. Oalyx much shorter than the 
petals Anthers linear, erect, the connective thick. Ovary ovoid-oonioal« 
glabrous. Style as long as the stamens. Stigma simple. Fruit ovslf 
glabrous, about 1 in. long, orange-red when xipe, the pericarp pulpy; 
endooarp bony, 1-celIed, l-seeded. Lamk. Illust. 297, fig. 1 ; DC. Prod. 
I, 533 ; Roxb. FI Ind. II, 252 , W. and A. Prod 89 ; Blame Mus Bot» 
Lugd. Bat. I, 247 ; Miq. FI. Ind Bat. 1, Pt. 1, 786 ; Hook. fil. VI. 

Ind. I, 574 ; Pierre For Flor. Cooh. Ohina, z. 265 ; Knri For, FUmiI 
Burma 1, 233 ; Yaleton Olacinee, 74. X. Busselltana, Wall. OsA 6784 

Malacca, Singapore, Nicobar and Andaman Islands: — Di8tMl4 
Malayan Archipelago ; Peninsular India. 

10. SooRODOCARPUB, Becoari. 

A tall tree. Leaves alternate, simple, penni-nerved. Fhwers dicl|;i 
lamydeouB, in short axillary racemes. Oalyx small, cupular, 4-orenat% 
not enlarging with the fruit. Petals 4 or 5, hypogynous, narrow, ViA 
vate, coherent by their edges until mature, lanate internally. 
twice as many as the petals, attached to them in pairs, ddusoiiqf 
rally, the filamenta shorter than the linear elongate erect anth||ig| 
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Ovary OTold, grooved, imperfectly 4- or 6-oelled, with 4 or 5 elongated 
pendalone ovules. BtyU simple, much kmgerthan theovsiry; oUyma 
mmutely-lobed, terminal. Fruit globose, l*<elled, the epioarp thin, fleshy, 
the endooarp ornstaoeous. Bted solitary, globular, pendulogp from the 
apex by a filiform thread (P placenta), embryo near the apex of the 
fleshy albumen, radicle supenor. One species ; native of Malaya. 

1. SCORODOCABPUS Bobnbensib, Beooari in Nuovo Giorn. Bot. Ital. 
IX, 278. A tall very foetid tree ; branches dark-coloured, lentioellate. 
Leave# ooriaoeous, elliptio-oblong, acute, the base slightly onneate or 
rounded ; both surfaces glabrous, the reticulations transverse ; main 
nerves about 5 pairs, curved, ascending, prominent beneath ; length 6 
to% 5 in., breadth 2*5 to 3 in., petiole about '75 in. BaceTue# under 
2 in. long, puberuloua, the flowers in clusters of 3 or 4. Oalyx with 
wavy edge, nearly glabrous. Buds oblong ; petals puberulous outside, 
*8 to *85 in. long. Diao 0. Fruit glabrous, 2 in. in diam. Yaleton 
OlacinefB, 88. Bohmidelia fmtidiasima^ Wall. Oat. 8064. Ximinia hor- 
neenaia, Baillou Adansonia LXI. 271 (in part). 

Singapore: Walliob, Ridley, King. Johore: Ridley. Perak: King's 
Collector. — Distbib. Borneo. 

Rather a common tree, every part of which has a foetid alliaoeons 
odour. The wood is hatd and durable, and is much prized for various 
purposes. This tree was collected by Wallioh in Singapore, and he 
referred it to Bchmidalia The Wallichian specimens, however, were 
overlooked, and the plant was first described by Baillon from specimens 
collected by Signor Beooari in Borneo. Snbsequenily the latter Bota- 
nist founded for its reception, the genus Bcoiodocarpua, Its affinities 
are with Ximania, 


11. Abigoloba, Blume. 

Shrubs or trees. Leave# alternate, petiolate, simple, penni-nerved. 
Ififloroaeonoa cymose, axillary. Calyx cup-shaped, 5-7-toothed, not 
aeoresoent. PataU 5-7, oblong, free, valvate, springpng with the stamens 
itom a hypogynous or perigynous disk. Btamana concealed in the 
cavity of the petals and slightly adnate to their bases, filaments 
glabrous, or pilose at the apex ; an^^# broad, innate, 2-oelled, dehiscing 
longitudinally. Ovary imperfectly 2- 3-celled below, 1-oelled above; 
$tyU oylindrio, the stigma shortly lobed ; ovulea 2 or 8, pendulous, the 
jdaoenta central. Fruit drupe-like, with the disc persistent at its speg 
and the slightly aocresoent calyx at its base ; atono ornstaoeous, 1- or im- 
perfectly 2-oelled, with a single pendulous seed ; rnnhryo minute at the 
apex of fleshy albumen, xidiole superior.— Dmiaii, 5 or 6 speoies, 

Indian iad Malayan. ^ 
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0»1]rx ind psdioela A.ar^im. 

Calyx and pedioels miimtely rasty^pnbMOOftt 
LeaveB membranouB; young branches 
glabrous, dark-oolonred ; anthers with a 
tuft of hairs in front ... ... 2. A,pul§rula* 

Leares coriaceous ; young branches thick 
with pale scurfy bark; anthers very 
hairy ... ... ... S. A. htpiandra. 

1. Anacoloba Gbiftithii, Masters in Hook. fil. FI. Br. Ind. 1| 880. 
A glabrous shrub or ti*ee; young branches dark-coloured, glanoom 
Leaves thickly membranous, ovate-lanoeolate, sub-acute or acute, tlM 
base rounded or sub-cnneato ; main nerves 5 or 6 pairs, obscure on iSth 
surfaces, curved, spreading ; length 2*5 to 4 in., breadth 1*2 to 1*5 iii«| 
petiole ‘35 in. Oyinea axillary, few-flowered, sessile or very shokly 
pedunculate ; pedicels longer than the flowers, angled, ebraoteolatSi 
glabrous. Flower~huda sub-globose. OaJyx cupular, minutely 5-or 6- 
toothed, glabrous. Petals two or three times longer than the oa1yX| 
oblong, obtuse, the upper half thick and fleshy, the lower half concave, 
hairy towards its upper part, otherwise glabrous. Stamens embedded in 
the concavities of the petals, the filaments short, slender ; the anthers sub- 
globular, hairy iu front. Ovary conical, flocculent-baiiy, tapering into 
the glabrous style, surrounded at the base by the annular fleshy disk. 
Kurz For. Flora Buima I, 236; Yalelon Olacinem, 92; Pieire FoTt 
Flor. Coch. Chine, t. 266 B. 

Burma : doubtfully in the Andaman Islands. 

1 have seen no specimen of this from the Andamans, but I inoludo 
it on the authority of the Flora of British India. 

2. AnacoiiOSA pubbbula, Kurz in Jour. As. Soo. Bengal, 1872, Pt. ^ 
p. 297. A large shrub; young branches glabrous, dark-oolouredt sll 
parts except the inflorescence glabrous. Leaves membranoni, ddonf* 
lanceolate, the aMx more or less acute, the base slightly namweg; 
main neryes 3 to o^psirs, distant, ascending, pale and prominent on tlm 
lower, faint on the upper surface ; length 8*5 to 5 5 in., breadth 1*5 ib 
2 in., petiole ‘3 in. Oymes few- or many-flowered, azillaxy, about as loi8| 
as the petioles, their rachises conical, woody: pedioels ebraoteolawl 
OaJyx cupular, with 6 minute distant teeth, rusty -pubescent outside lOis 
the pedioels. Petals 6, in pairs, oblong, the upper half fleshy; 
lower half concave, glabrescent externally, glabrous internally exes||4 
for a tuft of long hairs at the apex of the concavity. Stammu oppesila 
to and as many as the petals, bidden in their oonoaTitleB ; the 
dmeter than the anthers, broad, fiat; anihvrs broadly ovoid| 
hairy; diso large, crenulate, samunding the base of the 
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glabrouA ovar j ; stigma Bmll, minutely lobed. JFViite oToid, glabretoent, 
*6 in. longt uiih the peraistent diio at its apex and the slightly ae« 
oresoent oaljrx at its base. Knns For. Flora Burma I, 236 : Yaleton 
Olaoinees 93. 

Nicobar Islands, Kurz. 

Yar. Andamanioa. Leaves ovate-elliptio or ovate-lanoeolate, main 
nerves 4 to 6 pairs, spreading, not pale underneath. 

Andaman Islands : King’s Oollectors. 

The specimens on which Kurz founded this species are in the 
Oaloutta Herbarium. They were collected in the Nicobar Islands al- 
though Knrz, by a slip, attributes them to the Andamans. These 
Nieobar specimens are distingnished from all which have, since 
Kurz's time, been collected in the Andamans (where the plant is 
very common) by the smaller number of nerves in the leaves, which 
are, moreover, ascending and pale beneath, whereas these from the An- 
damans have more numerous nerves which are spreading and are not 
pale beneath, 

3. Akagolosa heptandra, Maing. mbs. ex Hook. FI. Ind. I, 581. 
A shrub or tree ; young branches stout, with pale scurfy bark. Leaves 
ooriaoeous, oblong-lanceolate, sub-acute at base and apex, glabrous; 
main nerves 5 or 6 pairs, ascending, obsolete on the upper, rather 
prominent on the lower surface ; length 6 or 7 in., breadth 2*25 to 3 in., 
petiole *3 in. Flowers in crowded axillary cymes not much exceeding the 
petioles; pedicels short, rufous-pubescent like the calyx, ebracteolate. 

cupular, with 6 minute distant teeth. The other parts of the 
Flower as in A pu&eru/a, but the ovary narrower, and the anthers more 
hairy, not merely tufted with hairs. Yaleton Olacineaa, 93. 

Malacca; Maingay (Kew Distrib.), No. 368. 

This species of which I have seen only two specimens (neither of 
which is in fruit) comes very near to A, puherula. The young branches 
however, are thicker, with paler bark, and have the anthers more haizy 
than in that species. 


12. Platea, Blume. 

Trees. Leaves entire, ooriaoeous. Male flowers in short axillaij 
interrupted-glomerulose spikes ; the females in shorter cymes. Flowers 
polygamo-dioscions. Sepals 5, distinct, imbricate, small. Petals 5, 
united below into a tube, the teeth valvate ; in the female dedduons 
or absent* Stamens 5, alternate with the petals and inserted at tbdr 
* the filaments short, anthers ovoid, 2-oelled. Ovary in the femals 
fliewer oylindric, oblong, obtuse, crowned by the large discoid iAigiB% 
1-oeUed ; the ovules 2, pendnlous. Drupe baooate^ th e sa doca rp woody. 
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5mJ pendnlotM# tbe «mbrjo ebmight, in the ftsii of tlie oopiont oUm- 
men. — ^D istbib. about 4 speoiea ; all Malayan. 

1. Platba. bxoblba, BInme Bijdr. 646. A tree 50 to 100 feet bigb ; 
young branohoB Blender, softly ruBty-pubernlone. laav&a thinly eorii^ 
oeous, elliptic to oblong, acute or shortly acuminate, the base rounded 
or very slightly narrowed ; upper surface sparsely rnfous, pubemiolUl 
at first, afterwards almost glabroas ; lower minutely cinereons-lepidote ; 
reticulations minute, rather distinct and puberulous on both surfhoes ; 
main nerves about 7 pairs, spreading, curved, pabeinlous ; length 4*5 
to 7 in., breadth 1*75 to 8*5 in , petiole 5 to 75 in. Female flowen in 
axillary, 7-or 8 flowered, shortly pedunculate, pubescent, axillary cymes 
‘5 in long. Sepals ‘5 in , broadly ovate, acute, pubescent externally. 
Petals none or early deciduous. Ovary cylindrio, puberulous ; ovuh 
(only 1 seen) pendulous, much elongate F/ mt narrowly ovoid-ellipsoid^ 
tapering much to the apex, the base rounded 1 to 1*8 in. long, and *5 in« 
in diam ; when ripe the pericarp yellowish, thin, glabrous , endoeatp bony 
with a few short furrows, seed much attenuate at tbe upper end. Miq. 
FI. Ind. Bat. 1, pt. I, 798. Beooari Malesia T, 116: Valeton Olaomess, 
258. 

Perak: King’s Collector, Wray. Penang: King’s Collector, No. 
1802. DisiKiB.— Java. 


13. Gomphandra, Wall. 

Shrubs or trees Leaves alternate, pstioled, simple, penni-nerrsd, 
(rarely triple-nerved at the base). Flowers polygamo-diosoious, oy* 
mose, (practically unisexual). Calyx minute, cupular, 4- 5-tooth^. 
Petals 4 or 5, sometimes united and 4-or 5-oleft ; often absent in the 
female flower. Stamens 4 or 5, hypogynons, alternate with the petals ; 
filaments thick, flattened, hollowed in front, and attenuate at the apeg ; 
anthers rather small, penduloas from the apices of the filaments, 2- 
lobed, tbe dehiscence longitudinal. Hypogynous disc thick, annular, ffe 
absent. Male flower with rudimentary ovaiy sunk in the fleshy dis^ 
the stigma minute. Female jUrwer with long cylindrio ovary and large dlf- 
ooid stigma, 1-oelled (2-celled in two species}, the ovnles 2, ooUatSonil, 
pendulous from the apex, the funiole dilated. Frml elongate, drupi* 
like, sunuoimted by the remains of the stigma; periaarp smooth, tbiig^ 
endocaep leathery. Seed solitaty, pendulous ; albumen fleshy, bi-psja' 
tits ; miibrffo minute.— Distbib. 8 or 10 speoiee ; Tropics of Ai^ 
Flowers 4-iiieroue. 

FilBinentB with a large tuft of long white 
glandular hairs on both surfaces near the 
apex ... ... I, 0, oosiess. 
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Filumii with % bm white heirs on the 
pOBtfiirior snrfaoe. 

Ojmes axillary or terminal ... 2. Q, 

Ojmefl extra-axillaiy or leaf-opposed ... 3. 0. pmiangiana. 

Flowers 5-meroiiB. 

Filaments hairy near the apex. 

Cjmes on stonl short peduncles, ovary 
hairy, froit '8 in. long ... ... 4. G.nysnfoUa. 

Cymes on slender peduncles, ovary 
glabrous 

Pedicels of cymes less than half 
the length of the leaves; fruit 
•26 to -6 in. long ... ... 6. 0. Maingayl 

Pedicels of cymes half as long as 
the leaves ; fruit ‘65 in. long, im- 
perfectly 2-cellod ... ... 6. Q.gracilit, 

Filaments quite glabrous ... ... 7. 0. andatnanica. 

1. Gomphandra cohos a, King, n. sp. A glabrous tiee or shrub, 
young branches cinereous. Zfsaves thinly coiiaoeous, oblong to elliptic- 
oblong, shortly acuminate, much narrowod at tho base ; main nerves 
6 to 8 pairs, sub-ascending, faint ; length 3*5 to 6 in., breadth 1*5 to 
2 in., petiole *35 to *6 in. Oymes on slender pedicels about as long as 
the petioles, umbellulate ; oymules 3 to 5, each with 2 to 3 flowers. 
FUnmi sessile, *2 in. long, the buds obovate-globose. Calyx shallow, the 
edge wavy and obscurely 4- or 5-toothed. Petals 4, four or flve times 
longer than the calyx, broadly oblong, obtuse, with an indexed sub-apical 
point, glabrous. Connective and upper part of fllament densely cov- 
ered with long, white, glandular-pointed hairs. Ovary short, ovoid, conic, 
immersed in the fleshy annular disk, style short. Fruit narrowly 
ellipsoid, glabrous, vertically grooved, 1 in. long, and *4 in. in diam., 
epioarp thin, endooarp cartilaginous, one-oelled, l-seeded. 

S. Andaman; King's OoUeotor’s.— D istbzb. Java. 

The hays on the filaments are white and very numerous, and tfaqy 
have oonsjllfeus glandular apices. The ovary above described is that 
lotmd in flowers bearing perfect anthers. It is probable that it aborts, 
and that fertile ovaries are confined to flowers (as yet undiscovered) in 
whibh the stamens are imperfect. 

2. Gompbandra lancbouta, King. A shrub 5 or 6 feet high; 
young branches thin, puberulous. Leaves sub-coriaceous, lanceolate cr 
oblong^lanoeolate, sometimes very narrow, acuminate, the base mineate; 
upper snrfaoe glabrous, the lower sparsely pubernlous; maia noma 
shout 5 pairs, spreading ; the tips ascending, faint; length 2 to 6 in., 
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bresdth *4 (o 1*5 petiole *15 lo *8 iiu Ojfmm •xille «7 aM 
tlieir pedtoele MTeral timee as loi!ig aa the petiolee, nitiatly 8, tei^^ 
tomooe; the oynnilefl 8- to 10-flowered, pabeeoeat or glabnmmlC 
Flomti Beesile, *15 in. long, bnde darate with tmnoate apteea. ^ (My^ 
onpnlar, with 8 or 4 small obsotire teeth. Petals anA domsfis of «U 
male /loteere and female flowers as in G-. penangiana. IkuMtUAerw 
laneeolata, Mast, in Hook. fil. FI. Br. Ind. 1, 585. Stenumurue tomealsHMi 
Valeton (not of Beooari) Olaoines, 237. 

Malacca: on Mount Ophir, Ghnffith. Perak: King's OoUaotoiv 
Wray, Scorteohini, common. 

This is rather a variable species aa regards the form of leal and 
the amonnt of pubescence on the inflorescence, but the oharacten of 
the flowers are constant. For two of the best-marked of these forms 
1 propose varietal names as below. 

Var. angusUfoltat King: leaves narrowly oblong-lanceolate, 2 to 
6 in. long, and '4 to *7 in. broad : fruit ovoid with a long apiculiis, also 
contracted at the base, 5 in. long. Wall. Gat. Olacinem, No. 7570. 

Singapore, Wallich Penang, Ourtis, Nos. 737 and 1265. Perak : 
Soortechini, King’s Collector, No 4211. 

Var. iriphnervisf the two lower lateral main nerves bold and con- 
tinued nearly to the apex of the leaf. 

Perak ; Scorteohini, No. 375. 


3 Gomfhanoiu PBNANOiANA, Wall Oat. 7204. A glabrous or suh- 
glabrous shrub 3 to 8 feet high ; young shoots thin, pale. Leaves short- 
ly membranous, oblong, oblong-lanceolate or elliptic, shortly acnminate^ 
the base cuneate ; mam nerves 5 to 9 pairs, spreading or ascending, 
slightly prominent; length 4*5 to 7 in., breadth 1*5 to 2*75 in., petiole 
*25 to ‘85 in. Cymes extra-axillary or leaf-opposed, pubescent, trieho- 
tomouB, spreading, many-flowered, their peduncles longer than this 
petioles, erect. Flowers *15 in. long, on short glabrous or puhescol|t 
pedicels. Oaly^ a shallow glabrous cup with 3 or 4 obsouio brotli 
teeth. Corolla in bud cjliDdrio-olavate, the apex tmnoate, four or flito 
times as long as the oaljx, glabrous. Petals 4, oblaooeol||| (the ap|^ 
iuflezed), hyaline. Filammts flat, thick, tapering to each oM, with 4 
tuft of few long p%le glandular hairs near the apex behind the msertUtg 
of the anther. Rudimentary ovary narrowly ovate, small, half-immet«ijl 
in the de^ fleshy lobed disk. Cymes of female flowers longer than tM 
males, seonnd; oalya as in the male: eoroUa absent. Owsy ftlttp gftaa 
oyKndrie, glabrous^ crowned by a large discoid eHgma wider than ifsttf 
onoi^lM with 2 elongated ovules pendulous from the apex^ 
ovoid or elliptio, constricted at base and apex, vertically ridged, 
brous, crowned by the persistent stigma, *5 to *7 iu. long. Ifasterett 
J IX. 15 
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Hook, fit SI. Br. Ind. I, 587. Stemonurta penangianmt If ion Oontrib. 
1, 90 ; Kni^B For, Flpr. Bimn. 1, 288. Wall. Oat. 8718. 0. atdUbtm 
(in part), 

Penang; Walliok, Onrtis. Perak; Soorteohini, King’s Oolleotor, 
Wray ; very oommon. 

4. Gompqakdba irrsBifOLiA, King. A tree 16 to 40 feet High; 
yonng branohes dark-ooloared, slightly winged under the nodes. 
L$av 0 t ooriaoeons, elliptio-ovate, abruptly and shortly aonminate, tlie 
base onneate ; main nerves rather straight, ascending, prominent oti the 
lower surface, the transverse veins distinct, ovary snb-horizontal ; length 
8*5 to 5*5 in., breadth 2 to 2*5 in., petiole *3 in. Oymea axillary, some- 
times 2 together, their pedicels shorter than or as long as the petioles ; 
flowers 4 to 6, sessile, *25 in. long. Female flower : calyx cupular, with 
5 min ate distant teeth or sub-entire; petaU 5, puberulous outside, 
5 or 6 times as long as the calyx. Filamonts flat, with a few white 
short hairs just below the anther, especially in front. Diele adherent 
to the base of the ovary, glabrous. Ovary oylindric, as long as the 
petals, puberulous, crowned by the large discoid lobed stigma. Frwit 
ellipsoid slightly olavate, glabrous, ridged, crowned by the persistent 
stigma, *8 in. long, and *35 in. in diam. 

Perak : Scortechini, King's Qollector, Kos. 6406 and 696A 

I have not seen the true male flowers of this species. 

5. Gouphandra Mainoati, King. A glabrous shrub 4 to 6 feet high ; 
young branohes rather stout, dark-coloured, glabrous. Leavee sub- 
ooriaoeous, oblong-lanceolate and acuminate, or sub-rhomboidal acute, 
ih4 base cuneate ; main nerves 5 or 6 pairs, rather straight, ascending, 
prominent beneath; length 2 to 8 5 in., breadth *9 to 1*2 in., petiole 
*25 in. Fedunolee longer than the petiole, slender ; cymulee 2 or 8, urn- 
bellnlate, each 4- to 5-flowered. Fhwere *15 in. long, sessile. Ctiliyse 
onpular, tomentosei with 4 or 5 shallow teeth. PetaU 5, four or five 
timeB as long as the calyx, rather thick, oblong, sub-acuminate, the 
epl||;Jmflexed, the midrib dark. Filamente pointed at the apex and with 
small tufts el long white sub-apical hairs ; awthere peiidulons from the 
apex of the filaments. Budimentary ovary and disk absent. Female flower 
tmknown. Fruit (flde Masters) ovoid, *25 to *5 in. long, l-celled, 1-seeded. 
Stomtmurue Muingaiyif Valeton Oladuem, 236. Laeianthmu Maingayit 
Mast, in Hook. FI. Br. Ind. I, 585. 

Malacca: Maingay (Kew Distrib.), No. 874*. Pmang: Onrtii. 

Known only by Maingay'a and Ourtis's scanty specimens. It is yoa* 
•ible that under these there may really be two species : fat Maingay^s 
specimens divide themselves into two sets ; one with sub-rhomboifi eeule 
IsaTcs which beav the flowers described above; the other with namwly 
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oliloag-laaoeokie laavatf iriid Whioh havaxMitlier tbimri aorfiit& 
is possible tbat the second set belong to an mdesoribed speeios. 

6. GoitPHANDBi GRAotLiB, King, n. sp. A glabrous 5hrttb or amsll 
tree; yoiing branches thin, pale. Ijeaves membranoiu, laaosdlate or 
orate-lanoeolate, aonminate, the base mnoh narroired, the edges idigfiify 
reonrved when dry, wavy and snb^orennlate ; main nerrea 6 or 7p9im 
spreading, faint. Pedtmoiei axillary and terminal, nearly half an 
as the leaves ; the cymes trichotomons, oomponnd, the nlidmate pymulii 
umbellate. Male flowers *1 in. long, the bads sab-globnlar ; Osi^fW 
onpnlar, shallow, with 5 minute teeth ; petals 5, oblong, glabrous, ro^ 
flexed, 4 or 5 or 6 times as long as the oalyx. Filaments 6, t|||n, flat^ 
attenuate upwards, bearing a tuft of white bulbous-pointed hairs below 
the small anther. FemaU flower with oalyx and aboi*tive stamens like 
the male, the petals (if any) deciduous. Ovary long, cylindrio, glabrous, 
crowned by the large pileate stigma, 2-oelled, one of the oells usually 
empty, the other with a single long ovule suppended from ils apex. 
Fruit ellipsoid, flat on one side, curved, glabrous, striate, about *05 in. 
long, imperfectly 2-celled and with a single pendulous seed. 

Perak : Wray, King's Oolleotor ; common. 

A species readily distinguished by its small flowers globular iu 
bud, and by its curved imperfectly 2-celled fruit. 

7 Gomphandra axdauanioa, King. A tree; young branchee 
tawny-puberulous. Leaves thinly coriaceous, oblong or elliptic, shortly 
and rather abruptly aoumiunte, the base round or narrowed, BomettmeB 
oblique ; main nerves 8 or 9 pairs, ourred, ascending, prominent bo* 
neath and depressed above when dry , length 5 to 8 in., breadth 2 to 8 
in., petiole *1 to *6 in. Oymes in the axils of leaves or of fallen leat^a, 
often 2 together, 5 to *8 in in diam,, many-flowered, dense, msfg* 
pubescent, their peduncles stout and 4 or *5 in. long. Flotoers nestHf 
*15 in. long, sessile, globose-obovate in bud. Oalyx onpular, thin, irrsftac 
larly and minutely 4-5-toothed, tomentose externally, and glabeoua lip 
temally like the petals. Petals 5, oblong-oblanoeolate, spreading, fllg 
apices curved, three times as long as the calyx. Mali ilowibs : 
mens 5, ns long ns the petals, free, the fllaments quite glabrons; JHb 
hypogynous, fleshy, embracing the base of the narrowly ovoid maldl 
rudimentaiy ovary. Female flower: calyx as in the male ; petals 
stamens not seen; orary narrowly ellipsoid, with a short cen s tr fatji l^ei 
at the apex, stigma disciform. Fruit oompressed-ellipsoid, abont 1 gBu 
long, slightly convex on one side, deeply grooved on the other; 
penearp glabrous, vertioally striate, thin; the endooarp leathery^ S-eit^ 
one oell without a seed, and divided by vertical false disaepitteiijts ii^ 
several chambers, the other cell occupied by a single pendnkma flat a^ 
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bent Terinmllj on itself at right angles. amdamamoOf E«n, 

Jonm. Ai. filoo. Bengal, 1672, II, 296 ; Hook, fll FI. Br. Ind. 1, 667, 
Andaman and Nicobar LalandB ; Enrs. Naroondam leknd ; Praio, 
This species was published as an Ajsodptss by Enre. The stamens 
ovary and frnit however are exactly those of Oimpha/n^ro^ to which 
germs I therefore transfer it. In ApoAfftu the stamens have long 
narrow anthers and short filaments, while the style is oblique f nd ex- 
oentrio, more or less curved, and the stigma small, the fruit being more 
or less orbicular or reniform with the scar of the stigma lateral. 


14. Lasiantheaa, Pal. de Beauv. 

Trees or shrubs, sometimes soandent. Loaves alternate, simple, 
penni-nerved, coriaoeoas. Flowei'a diohlamydeous, bisexual, in stalked 
axillary cymes. Oalyx minute, cupular, 4- or 5-lobed. Petals 5, free 
or rarely cohering, the apex infiexed. Stamens 5, hypugynous, free, 
alternate with the petals; the filaments fiat, broad, the connective 
dilated behind and bearing a tuft of long bail's carving over the anther 
in the biA; anthers adnato, 2-lobed, dehiscing lengthwise. Hypo- 
gynous dish cup^shaped, more or less corrugated. Ovary ovoid, 1-celled, 
tapering into a subulate style, terminated by a minute stigma ; ovules 
2, pendulous. Fruit drupaceous; stone fibrous outside, woody within. 
Seed pendulous ; embryo in albumen, cotyledons leafy and broad, I'adiole 
superior.-^DiBTRiB. Species 4, one Airican, the others Malayan. * 

The genus fifomonuriM, as originally constituted by Blame in 1826, contained 
three spooios. One of these has been referred by Messrs. Bentham and Hooker to 
the oldm genus Laswnthera, which was founded by lYdisot-Beauvois in 1806; while 
the other two species of Blume, ins., 8. paro^orus and B. javameut have been placed 
in the genu Oomphandra Wall, as dofined by Lindley (Hat. Byst. Bd. 11, p. 489). 

arrangement is not, however, accepted by all botanists who have written 
these genera. Miers (Contrib. I, 80) for example considers Oomphan- 
dra WsB* and Btsmonufas, Bl. m idontioal, and both u nndistingnishable from 
Xofionthera, Fsl-Beanv. ; while Beooari (Malesia I, pp 107, et seq.) keeps up all 
three genera, and in this, he is followed by Valeton (Oladnees pp. 207, et seq.). M. 

like Miers, includes the other two in Losiandra which however he places In 
the tiatural fsmily Terehinthaesr. Dr. Muters (in Hooker’s Flora of British India) 
fbHows Messrs. Hooker and Bentham, and 1 do so also. 1 have, however, modified the, 
geneifo ohataoters of Lananthera and Qomphandrot and I have not followed 
Dr. Mutera altogether in his allocation of the species. I find the best oharaoteM 
to d* Hi*ng"i«h Chmphandra from Laeiantheru te be theee ZosiantAsra, fiowem 
truly hermaphrodite, atigma minute, --GfompAafidra flowera pnotioaUy uniamnal, the 
etanenifeiou flowera having rudimentary ovaries and thto aead-pr^oohig fleweti 
having large cylindrio ovariea with lar^ diaodd atigaas, and uitiaUy ahoiibu 
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Ultinuite bnuiobet of ibe infloremnM ioor- * m 

poid oymalos 1*5 in. or more in length ... 1. Ih 
Ultim&te branohet of the infloreaoenoe about 
*25 in. long. 

Leaves onneate-obovate ... ... 2. L. 

Leaves elliptio-oblong or elliptio-aon- 
minate ... ... ..T 8. L, 

1 LAsiAMTHEKA SECUNDiPLOBA, Miq. FI. Ind. Bat. I, Pi. I, 798j 
Snppl. 342, t 2, pp 43 and 403 A glabrous tree 40 to 60 feet higlh 3 
young branches stout, daik-ooloured. Leavei ooriaoeons, elliptio de 
ovate-elliptic, very shortly and bluntly acuminate or obtuse, the bait 
lopnded or narrowed ; the midrib prominent on the lower snr&M, de« 
pressed on the upper , main nerves about 10 pairs, ascending, curving 
ab'ghtly, not much more prominent when dry than the secondary nervet 
and wide rotioulations ; length 5 to 10 in , breadth 2 25 to 4 in. ; petiole 
5 to 75 in , stout PeduneJes solitary, longer than the petioks, woody, 
each beanng at its apex an nmbel of 6- to 9-flow«red seound eub* 
Bcorpoid cymes Flowers sessile, ebracteate, 25 in. long. shor^ 

puberulouB Petals glabrous, four or five times ai long as oalyx, 

oblong, rub-aoute, each beanng a fieshy conioal inflected process slightly 
below the apex Filaments flattened, tapering to the base; tfaeixm* 
iiective thick, beanng a dense tuft of white hairs as long as the stameb. 
Ovary fui rowed, shorter than the stamens but longer than the style. 
Fruit narrowly ellipsoid, 7 5 iu. long, and 1 in. in diam., tapering fw 
each end, glabrous, vertioally grooved , epicaip thin, mesooarp fibroes, 
undocarp tbin and bony ; embryo half as large as the albumen, ^yledoQi 
foliaoeons, cordate, radicle superior. Btemonurus secundiftorus^ BluiVli 
Bijdr. G49 ; Mns Bot Lugd. Bat. I, t XLV ; Becoari, Malesia, Yd, I, 
t IV, figs. 16 and 17 ; Yaleton, Olacinm 234. ^ 

Singapore, Johore * Hidley. Perak King’s Oolleotor, Wrag. 
O18TBIB —Java, Sumatra. 

2. Labiantheba umbellata, King. A glabrous tree 50 to 60 fe^ 
high (or a shrub fide Becoari) ; young brauohes oinereous, ierelB. 


Leaves ooriaoeous, ouneate-obovate, the apex rounded or slightly reiuglb 
much narrowed to the base, midrib prominent beneath ; main nervii 
7 to 9 pairs, ascending, faint; length 2 5 to 3*5 in., breadth 1*25 to 


m., petiole **5 to *7 in. Oymes longer than the petioles, umbollalaUfii 
the 4 to 6 oymules each with 4 or 5 flowers. Flowers aessiloi *15^ 


loeg, broad, truncate. Calyx nearly half as long as the petiki {mm 
soent, ooriaoeous, the edge with 5 broad rounded tee^. Pyfik 
ooriaoeous, elliptio, obtuse at each end and with an indexed prooo|xMU|li| 
the apoz, pu^rulona outside, glabrous inside, Fikmoxie attoiuiam^ 
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towards the base. ConneotiTe of antben enrvwbere densely silky- 
oomosei the anther lobes separated. Ovary globose-ovoid, tapering into 
the short style, 1-celled. DUk thin, hyaline^ enveloping the base only 
of the ovary. Fruit unknown. Btemonurue vruheUaMu^ Beooari, Malesia, 
1, 115 ; tav. Xy,pp. 5, 6. Btemonurue intermediue, Soort MSS. in Herb. 
Oalo. 

Perak : King’s Oolfeotor, Soorteohini. — Dxststb. Borneo. 

8. Labuutheri VALAOOBNBIS, Mast. in Hook fil. FI. Br. Ind. I, 584. 
A glabrous tree 80 to 40 feet high ; young branohes cinereous, terete, 
glabrous. Leavee ooriaoeous, elliptio-oblong to elliptic, shortly and 
abruptly acuminate, the base narrowed, midrib prominent on the upper, 
depressed on the lower surface ; main nerves about 10 pairs, straight, 
sub-ascending, faint on both surfaces ; length 8 to 4*5 in., breadth 1*2 
to 2*25 in., petiole *8 or *4 in. Oymee slightly* longer than the petioles, 
diohotomouB, 8- to 10-flowered. Flowers sessile, ebraoteate, 2 in. long. 
Oalya with 5 acute teeth, pubernlous. Petals 3 or 4 times as long ns 
the calyx, otherwise as in L, secundifiora. Filaments with a small tuft 
of hairs in front, otherwise as in L. seoundiflora. Fruit unknown. Btemo- 
nurue eajntatue, Becotfri, Malesia, 1, 114, tav. XV, figs 7 to 11 ; Valeton, 
Olaoinem, 286. 

Malacca: Maingay (Kew Distrib.), No. 385. Penang: Curtis, 
Nos. 912, 957. Perak : King’s Collector, Soorteohini. 

This spedes has smaller leaves and different cymes from L. secun* 
djlZova, but the flowers of the two are very much alike. 

15. Gonocabtum, Miq. 

Trees. Leaves alternate, simple, penni-nerved, coriaceous. Flowers 
in long axillary spikes, dimorphous. Calyx of 5 free, ovate, imbricate 
sepals. Corolla much longer than the calyx, gamopetalous, tubular, 
with 5 acute spreading short teeth, slightly indexed at the very apex, 
and valvate in estivation. Btamene 5, alternate with the teeth of the 
oordla, the fllaments adherent to its tube, free only towArds the apex ; 
unUhers sub-exserted, alternate with the teeth, oblong, bilocular, dehis- 
oing longitudinally. Ovary ellipsoid, seated on the glabrous annular 
dlA, minute, bilocular, the cells (unequal P), uniovulate, the ovule 
pendulous. Btyle 1, veiy short, the stigma apical. Drupe dry, spongy, 
4-gonons, ridged, narrowed to each end, crowned by the small incurved 
s^le and stigma ; the calyx persistent at its base but not enlarged, 2-celW 
od, the obsolete second cell being represented by a cylixidrical caviiy in the 
spongy mesocarp ; thoepioaip membranous, sub-glabrous in its upper 
half, pubernlous towards the apes ; endocarp papery, with a few minute 
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Boattered bairs. Sood Bolitaij^, flattenad, ibe abortite aeed rwf aijtall^ 
both pendvdoos. 

The gentii Qonooafyum waa first published lliquel itl bis H 
Ned. Indi Buppl. p. 348, to reoeive the single speoies 0, gradSto. Sbe 
generic description is incomplete as regards the stmoture of the MsMl^ 
bat the speoimens i7ith which the author worked baTe no seedl* 
I have had an opportunity of carefully ezaemming these epeeiinexii afiiA 
1 find that Miquel’s description is, as regards the stmotiye of the OTirtX 
which is fohnd in the staminferous flowers, inaccurate. He describee 
two styles and stigmas, whereas, 1 can find only one of each. And to 
this eAent, I have modified as above the generic description. I think 
it highly probable however, that fertile ovaries occur (as in so many 
members of this family) in distinct flowers, and that these may possibly 
have two stigmas like FttHoocarpa and Oardioptent. Of such flbwqie 
however, there is no trace in the scanty materials on which Miquel found* 
ed the genus. There ore two fruits however on one of the type speoi* 
mens, and a tiansverse section of these shows a vertical cavity in the sub* 
stance of the thick mesocarp on one side which has all the appeazanoe 
of an aborted loculus. The single perfect seed which has filled the looulps, 
is too much decomposed for examination. In their Oenora Planianm^ 
Messrs. Benthom and Hooker remark (in a note), that they have seen 
no specimen of Qtmoca/ryum Miq And without admitting it as a genni 
of OZoowisa?, they quote Miquel's genera description. The late Hr. 
S. Eurz, in a note in Journ. As. Soo. Bengal for 1870, Pt. 2, p. 72, pro* 
pounded the view that Phleb(mtymna Griff. MSS., as described by Messrs. 
Bentham and Hooker (Genera Plantarum I, 353) is identioal wWi 
Oonocaryum, Kurs, who had examined the specimens on which Hiqnel 
founded Oonocarywn, also believed Miquel to be wrong about the odli 
of the ovaiy; for he states that **the ovary is really one-oelled and^ to 
judge from the sterile fruits, fl-ovuled.” The abortive seed in the firsilt 
which Kurs examined was, he continues ** suspended from the apex jupt 
beneath the acumen, and there can be observed also the rudiment of the 
second supetposed ovule.” But Kurs entirely overlooked the oylindrital 
cavity of the abortive loculus. Dr. Scheffer in (Ann. Jard. Bot. Bpi* 
tenacxrg 1, 96), published a note on the genera Oonocaryum and PhJUkg* 
cdhynma^ of neither of which had be seen (as be states ) good or authsHu 
tie specimens. In that paper Dr. Scheffer follows Knre in ieduoii|g 
Phuiooa!lynm to Goffocofyim. Scheffer gives also a definition of 
corpiim which differs a good deal from Miquel’s. And be desoribee iM 
new speoieB of this modified Oonocaryum (vis., 0. Toymumniamm aiP 
pyriformo), I Imve examined the latter, and I do not find it to be 4 
Ckmoeurynm at all, as Miqael defined the genus. Beooari (Ibkeia C 
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122) follows Soheffar, adopts his modified defleition of Ocnoearyum, end 
adds two &aw species ais., G. SeUhtGHm^ and (at p. £56), G. afflm. lii 
mj opinion Qonocaryim and Phlebooalftmna are not identical. 

The fiowers of the two species P. OrijffUhiana aud P. Xohttaaam 
(which are Imcepted as coostitating the genus Phlehocalywna) have the 
calyx gamosepidoiis, deeply 5-lobed, the petals only twioe as long as the 
calyx, fleshy, cohering by their edges, bat quite separable from eacli 
other, their apices fleshy andinflezed ; the buds being shortly cylindrical 
and obtuse, and the fruit elliptic (not 4-gonouH), slightly strfate, obtuse 
at each end with a bony (not spongy) and strictly 1-celled endooarp, and 
there being no trace whatever of an abortive loculus. If th^defini- 
tion of the genus PMeihoealymna be amended in these particulars to it cer- 
tainly belongs O. pyrifotme^ Suheff. And, judging from the description, 
(for I have not seen specimens ) Q. TeyamaniUanum Sohefl. and G. SeUhi 
Beoo., with almost equal certainty belong to Gonocaryum, About the 
aUccation of Q. affine^ Beoo., the desoription in Malesia I, 256, is too 
incomplete to enable me to form an opinion. 

Racemes 5 to 12 in. in length, flowers 
*2 in. long. ... ... ... 1. Q. longe-^racemoami. 

Racemes under 3 in. long : flowers *1 in long 2. (?. gracile, 

1. Gohooxhtuii lomoe-raohmosum, Ring, n. sp. A small glabrous 
tree, Leava oorinoeous, elliptic-oblong, shortly acuminate, the base 
slightly narrowed ; main nerves about 4 pairs, ascending, prominent on 
the lower, depressed on the upper surface, length 5 to 7 in., breadth 2*25 
to 8*5 iu., petiole *3 to *5 in. BctceTnes axillary or from the stem and 
laiger branches, puberuluus, slender, 5 to 12 in. long. Flowen *2 in. 
long, irregularly disposed on the raohis, sometimes in pairs ; their pedi- 
cels *1 in. long, pubescent. 8epal$ 5, ovate, imbricate, puberulous. 
Corolla tubular, the teeth small and recurved. Fruit obovoid-elliptic, 
with 4 very bold vertical ri^s and numerous strim, 1*5 to 2 in. long, 
and 1 in. in diam., glabresoent ; motooarp very thick, spongy, distinctly 
2«oelled, the aborted cell narrowly oylindrio. 

Singapore ; Hullett, Ko. 851 ; Ridley, No. 4750. Perak ; King's 
Oolleotor, Nos. 7397, 76^ ; Scorteohini. 

8. Qouooabyuii ORAOILB, Miq. FI. Ind. Bat. Suppl. 843. A shrub P 
Lmnet as in the last, but slightly obovate. Jiaotmeo under 3 in. in 
length, aud the flowers only about *1 in. long, fruit 1*5 in. long. Kars 
in Jonm, As. Soa Beng. for 1675, II, 155 ; For. Flora Bama, 1, 240. 
G. WuUwkii, Mast. FI. Br. Ind. 1, 590; Beooari, Malesia, I, 122; 
Yaleten Olaciness, 245 t Platea Gr^hiana^ Miars Oontrib. 1, 97, (ne# 
PkUbooalymnat Griff). Gonocaryumf WaUiehii, Mast, in Hook. 

FI. Br. Ind. 1, 590 (note). 
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AfldaiBMUl or TeiiMserim ; flisl/ar (Kew DUrib*}, No* 

TBiB. SnmfttrB ; Lebong Mobbib, TByrnBan. 

1 inoltido this epBoias harB althoagb it ia not oIbbf 
B paoimBn wbb oollBotod in tho Andamans or in the Tonaas^rim 
of Barmab This differs from 0 longe»raoemo$a hj its sfaofitsr^SMa 
slender racemes, and mnob smaller flowers. Other difldrenoas 
doubt be found when both plants ere properly oolleoted, 
the materials of 8 gracile are Tery poor indeed. Th^ are, bowem, 
sufficient to demonstrate that the plant so long known as PUAoe^ 
lymna Qriff,th%% does not belong to the same genus as the speoimens on 
which Miquel founded his genus Oonocaryum, 

16 PHTfOORENF, Wall 

Olimbing sbruba, usually more or less hairy, often pmokly ; wood 
with Yory large porous Teasels and thick medullary rays, but no annuel 
rings Leaves alternate, petiolate, entire or palmately-lobed. FtovfM 
dioBoious, monoohlamydeous , male in small globose olnaters borne on 
long branching spikes, female in large solitary globose pedunculate 
heads. Male flowers each with an lUTolnore of 3-5 free pieces , the peiiantb 
single, of 4 pieces, free, or united below and deeply 4-lobed, TalTate. 
Stamens as many as the pieces of the penanth and alternate with them^ 
the filaments hypogynous , anthers 2-celled, introrse, dehiscing longittt- 
dinally, pollen grains globose, the rudimentary pistil small Fmah 
floweu without involnoels , the penanth as in the males, more or lets 
persistent in the fruit , stamtnodes minute, tooth-like, as many as the 
pieces of the perianth, or absent. PtsHl sessile, l-celled, villona ; etyh 
thick, tapenng , stigma large, sub-oapitate or discoid, lobed or eittaiN 
ginate , ovules 2, collateral, suspended from near the apex of the otfHlbff 
raphe dorsal, micropyle superior Drupes many, in globose heiidli^ 
bristly or eohinate, stone hard, J-celled| 1 -seeded, pitted extenaally. 
Beed pendulous , emhryo as long as the fleshy albumen , radicle superior, 
short; cotyledons large, flat, appressed — Dibtiib. Species 6, all niathius 
of India and the Malayan Archipelago. 

There is a difference of opinion as to the nature of the organO at 
the base of the flowers, some authors regaiding them as a calyx, wlribo 
others (e g. Baillon) regard them as bracteoles. I adopt the lalker 
Tiew, chiefly because these bodies are not isomerous with the failikk 
whorls of the perianth (corolla of some) or with the stamens. A lovtl|tlMr 
acgameut fdr considering them as bracteoles is found in the 
genus MiqsuUa, in the n^es of which similar organs ane fonW^g^ 
where thay are separated from the flower by a long pedioeL 
j. n. Ifl 
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Letareaentin ••« ••• »•« 1* iP« tihlotifth 

ImvpA OTi^tei sometimef 8-lobed •«. 2. P. braoMa. 

ImvM dseplj palmatelj 5-bbed ... 8. F.jpaimaia, 

1. Phttoobbui OftiiOXQA, WftlL PI. Am, Bar. HI, 12. Back bromic 
iaby rathar rough, atriale, not prlokly, that of the youoger hranohet 
pubemlooa. £eaM$i ooriaoeoai, oblong or obkmg-lanoeolate, more or 
lees aouminate, autira, the bate naixowed ; upper surfaoe glabrous, ahiu- 
iug, the lower miuutelj pubasoaut, minutely lepidota, the retioulations 
Texy distinot; main nenrea 7 to 9 pairs, onrvad, asoending, prominent 
on the lower surface ; length 4 5 to 9 in., breadth 2 to 8*5 in., petiole 
*6 to 1 in. Pawielea of mah flowara axillary, or clustered on woody 
wasrted tubercles on the stem and laxger branches, 1 to 2 lu. long, and 
from *4 to *5 in. broad, the ultimate branches consisting of minute 
pedicellate umbellules; the pedicels of the umbellnles *15 in. long, msty- 
tomantoee, each with a subulate bract shorter than itself. Flowera sessile, 
*05 in. long, in 4* or b-flowered umbellules *15 in. in diam. Braoia of 
immilUteel free, narrowly deltoid, rufons-sericoous. Piaoaa of the peri- 
aaUh 4, free, orate, concave, glabrous inside, mfons-sericeous externally. 
Stamem shot ter than the perianth, anthers broad. Budtmeniary ovary 
minute, sericeous. Femaie flowera in shortly pedunculate globular 
oapitula, *5 in. in diam., borne on the stem and branches, the peduncle 
stout^ *25 in. long. Brapea ouneate-ovoid, obtuse, 1*5 in. long, and 1 in. 
in diam. ; the base poinibed trigonous and strigose ; the rest of the surfaoe 
densely covered with very stout asperulous pale brown bristles, collected 
in globular heads, the sise of a cricket-ball ; epioarp leathery, mesocarp 
pulpy, endooarp cmstaoeons. Seed solitary ; cotyledons thin, tortuous, 
embedded in lobulated fleshy albumen. BaiU. in DO. Prod. XYII, 1.3 ; 
Hook. fll. FI. Br. Ind. 1, 592; Wall, Oat., No. 4948. Gynoeephahim 
phkmyuwat Tree, m Ann. So. Nat. Ser. 8, YlU, 149. 

Penang; WaHioh. Malapca; ICaingay. Perak; Scorteohini, King’s 
OoUeotor. 

The female flowers are often diseased, and the petals are converted 
intc a long fleshy tube which ooutains no trace of ovary. 

2. PnTTOonixe saAoriaTA, Wall. PL As. Bar. Ill, 12. Stems 
with dmrp tubercles; bcuhohes striate, minutely prickly when young, 
lasest ooeiaoeens, broadly ovate, cordate at the base, often 8-lobed and 
ehaoare^ dentate, the apex aonte, upper surfaoe glabrous, the nerves 
fubesewit; lower surfm pale, softly and minutely pubescent, reticup 
iMUeBS distinet especially on the lower surfaee; main nerve^ 4 oh 
I paifli spreading, ourved, prominent beneath; length 4 to 8 im, 
breadth 8 to 5*5 in. ; petiole 1*25 to 8 in.| miintely <ioBienteee with 
britiles intenaiied. PaaMm of mak fkmm faiuoteate> axillaiy, 4 to 
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B in. 1o«fl^ Mia tom *75 to 1*25 to toMul; to nltoto to|H»M 
oonnitog of minute olniiared, 6- to lO-Boweved, |wd fa it rt < it » 

Inlee; toeto tom the heeee of the pedioele of to nmhiffloto> 4 
or '5 in. long, enbnlete, ourred, hiepid. Fhmn Meito to w' 
diem. Braokolei the invciueel 6, deltoid, toir Opioee 
glabrone on the inner, denaely Tilloee on to onter i ttoo « Itoflli 
cf th€ pmanih 4, free, ovete-lenoeolete, aonte, smeller ton to 
▼elvete. Btammu shorter than to perianth, the anthers hsoid. JmJpi 
mentary ovary minute, villous. Fomaloflowon (fido Qiiflth) in oU0Si|t 
or spherical pednnoalate oapitnla of which tore are seveml in g ]fi|£ 
axil. Style short, tri«partite ; to segments revolnte, stigmatilemi OH 
to inner surface. Ovary strigose, 1-oelled, with 2 pen^loim ovnto 
Drupee ovoid, tapering to eaoh and, densely ooveied with adpilist|a 
yellowish bristles, 1*5 to long, and *75 in. in diaoL, l*celM, CVOShiOa 
in dense pendnlons globose oapitnla as large as ig^mato head, 
solitary, albumen fleshy, radicle broad ; cotyledons small, orbioiiletf Beto 
in DO Prod. XVII, 12 ; Hook. fil. FI. Br. Ind. I, 592; KnrO For. Flos* 
Bnrmah 1, 242 ; Beocari Malesia, 1, 127 : Wall. Oat. No. 4947. P. mOCfO* 
earpa^ GhnfF. NotnI. IV, 622 * lo. PI* Ind. Or. 487 and 488. Qynovtphiimm 
hfooieotum, Tree, in Ann. So. Nat. Ser. 8, YIII, 149, No, 8. 

Penang ; Porter, Onrtis. Malacca; Griffith* Perak; Bling'a Qet^ 
lectors. Singapore ; Maingay, Btdley — ^Distub. Borneo. 

3. PHTTOCBEm FiLMATA, Wall. PI. As. Bar. Ill, 12. Stem miii|l||i|f 
prickly ; the younger branches rufous-hispid, striate, lieaest coriapecmii 
reniform, deeply 5-lobed ; the lobes oblong, acuminate or acute ; iqifsir" 
surface glabrous, the lower densely covered with soft course rnfone^cg 
yellowish hairs ; main nerves 5 to 7, palmate, prominent on to npi^i 
depressed on the lower surface \ length 7 to 12 to, breadth about |ha 
same ; petioles 8 to 5 in., densely ferruginous-pilose* Fomidm ef 
fiovme axillary, 2 5 to 13 in. long, and about 1*5 in. broad, to nltollif i 
branches consisting of minute 12- to 15-dowcred, pedicell^ eftTinjiftt 
umbellules ; pedicels *15 in. long, softly pubescent, Jfals Jftoie aSIlS 
T.oUoaga, Female Jlotesm in shortly pedunonlato axillary ovoid cepitto 
*5 to indiam.; the peduncle *26 to Ic^, pilose. Wlovme *2 toknigi to 
sUe. BriMiselei ii/tofarehieri of two deltoid bifld pieces :esrto(h Otto 

ovoid, pointed, densely hirsute. 

void, ^ ^ vaatiot to whole smtoo MM 

or less densely eovmd with yellowish shining stiff heirs ; 1*5 tC 31^ 
long, Sind *M toin diam., collected in suh-globular he i 4e jl IM 5 |b» 
in diem,, BrilL in DO. Fbod. XVH, 11 ; Miq, Am* Mmi. IM||1 SK 
111,248; Book. flL FI. Br. Ind. 1,592 ; BeosMdMtoi% If 
vepikahm peimetoi, Tree* in Ann. 8o, Hat, Bee. 8, jWf; IjH 
Oat., 4949. ^ 
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Petang ; Wallioh, Oortis. Malaooa ; Griffith. Perak ; King's Col- 
lector, Wray. 


17. Miqublia, Meissner. 

Climbing shrubs, the wood with large Tessels. Leaves alternate, 
simple, entire or dentate, potiolate, penni-nerred. Flowers dioeoioas, the 
males pedioellate and in clustered umbels, the females sessile and in 
solitary capitula. Male flowers each on a long pedicel with a whorl 
of minute bracteoles at its base. Perianth 5-merou8, the pieces oblong 
or lanceolate, free or united at the base, yalvate. Stamens equal to the 
pieces of the perianth and alternate ^th them ; filaments short, anthers 
linear-oblong, 2-oelled, introrse, ^sk 0. Rudimentcrry pistil small. 
Female flowers; — bracteoles as in the male, sometimes united by their 
bases. Flowers sessile, the perianth deeply divided into 4 fleshy lanceo- 
late reflexed Begmeq|||f9. Dish none. Ovary solitary, compressed, crowned 
by the large discoid stigma, 1- celled, with 2 pendulous collateral ovules, 
raphe dorsal, radiole superior. Drupe oblong, more or less compressed, 
the calyx persistent at its base, the mesooarp thin ; the endocarp crus- 
taceous, rugose externally, often verrucose internally. Seed suspended, 
solitary, with thin tesla, olbumen fleshy rngulose, radicle superior • 
cotyledons elliptic, thick, leafy. Species about 6 Indian and Malayan. 

1. MlQXTELlA CAUDATA, King, u. sp. A slendcr climber 10 to 20 feet 
long i branches thin, pale, striate. Leaves membranous, oblong-la nceo> 
late, shortly acuminate, the base narrowed ; upper surface glabrous, the 
lower puberulous especially on the midrib and 5 or 6 pairs of spread- 
ing, ourving, ascending or spreading main nerves ; length 5 to 8 in., 
breadth 1*5 to 2 in., petiole *5 to *G5 in. UmheU of male flowers *65 to 
1 in. long, in fascicles from pilose tuberoles on the stem, axillary or 
extra-axillary. Bracteoles of involucel of each flower 4 or 5, free or 
united ^at the base, lanceolate, pilose. Pedicels of flower *15 to *2 in. 
long, pnbesoent. Flowers *15 in. in diam., the segpnents of the peri- 
anth spreading, puberulous; filaments shorter than the linear-oblong 
sagittate anthers. Rudimentary ovary minute, hirsute. Oapitules of 
female flowers '25 in. long, ovoid, solitary, axillary ; their peduncles 2 to 
2'5 in. long, puberulous. Flowers sessile, *15 in. in diam. ; perianth 
leathery, glabrous. Ovary tomentose; the stigma discoid, depressed 
in the centre, wider than the ovary, glabrous. Drupe broadly ovoid, 
slightly compressed, rounded and broad at the base, tapering upwards 
into a long terminal tail crowned by the persistent stigma; epioarp 
thin, rusty-pubescent on the surface ; endocarp bony, rough, and pitted 
on the outer eurfaoe, smooth and tubercled on the inner; length from 
base to apex 1 to 1*25 in., breadth at base *6 in. 
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Perak ; Soortoohini, King’s Oolleotor. 

This species is closely allied to if. KZe»au, which ii^a oommoa 
plant in the forests at the base of the Assam Hill Ranges. This difleni , 
from If. XUinii chiefly in its frait having a long apical tail whicih is 
quite absent in the former. The male flowers also differ in the twQ 
species. The genus Miquelia was founded hy Meissner (Plant, Foie. 
Genera ) ; but Griffith, over-looking Meissner's description, published 
Kleinii under the name Jenkmeia Aeeamica, in 18^, in the Calcutta 
Journal of Natural History, Vul, 4. 231, t. 12. A desoription and flgure 
of the female flowers are to be found in the same author’s Notulmt 370 ; 
and a figure in his leones, t. 537, fig. 2. Wallich issued the Assam plant 
08 No. 6760 of his Catalogue under the name Zanonia f oblonga. 

18. tflARCOfliiOMA, W. and Am. 

Climbing shrubs'. Wood without zones. Leaves alternate, simple, 
shortly petioled, much reticulate Flowere dicBcious, minute, ariunged 
in glomeruli along a long pendulous rachis. Mali fl. : Oatyx nilnute, 
cupular, 4-5 lobed Petals 5, free, or nearly so, valvato, oblong, ultimately 
reflexed. Stamens 5, alternate with the petals, free, or adnate to the 
base of the petals, filaments glabrous ; anthers ovate, sagittate, erect, 
2-oolled, dehiscing longitadinaliy. Ptstil rudimentary. XsMALl fl. : 
Calyx and corolla as in the male, but shorter and more fleshy. Stumivodes 
4-5, hypogynous, alternate with the petals. Ovary superior, sessile, 

1 -celled; btigma sub-sessile, discoid or umbonate; ovu^m 2, collateral, 
pendulous, fuuiclo thick. Diupe oblong, more or less comprossed, sur* 
rounded at the base by the persistent calyx and corolla ; eptcarp ooria* 
oeous; endocarp woody, lined with a thin white membrane. Seed 
(according to Baillon) pendulous, exalbuminoos ; eotyledone fleiAy, 
wrapping round the short superior radicle.— D istrib. Species 3 or 4, all 
tropical Asiatic. 

Sarcobtioma Wallichit, H. Brongn. in Adansonia. K,^2. A powlwL 
ful climber ; young branches pale, puberulons at firet, afterwards gla- 
brous like all the other parts except the inflorescence and fruit, 
coriaceous, shining, much reticulate, oblong to broadly ovate, acute, tke 
base namwed, under surface sometimes sparsely pubMoent ; main ner^ 
5 to 7 pairs, much curved, ascending ; length 4 to 7 in., breadth 1*8 to 
4*5 in., petiole ‘4 to *6 in. Spikes of male fUnoere axillary or eactia-atjU 
lary, solitary or in fascicles, often nearly as long as the leaves, softly 
rufous-tomentose ; fbwere *1 to '15 in. long, sessile. Calyx a memblitb* 
nous, obscurely-toothed cup, rufous pubescent outside, glabroue inside. 
Petals about four times as long as the calyx, lanceolate, spreading, 
slightly united at the base, the apices itiflexed, puhesoent outside, 
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broils inside. Btamem shorter than the petals, filaments ^labroas. Audi- 
msafory ooBiry ovoid, obtuse, pubescent. IH%k none. FemdU fUrwm not 
seen. jDnipef oroid or globular-ovoid, compressed, 1*25 in. long and 
*75 in. in diam. ; psTteaip leathery, densely msty-tomentose ; mmearp 
pulpy, rather copious ; endoearp thinly bony, smooth on both surfaces. 
Baillon in DC. Prod. XVII, 16; Hook. fil. FI. Br. Ind. 1, 59t; 
8. od»le, Enrz, For. Flora Burmah I, 242. OhaiUotia edutU, Wall. 
Oat. 9030 (** indetennin. ”) Kurs in Andaman Report, App. 6. 

S. Andaman ; Kun, King's Collector. — ^D ibtbib. Burmah. 

Enns himself (in Herb. Calout.) reduced his species B. edule to 
S. Walliohii Baill., and there is no doubt the reduction is right. 

19. loDBB, Blume. 

Climbing shrubs, rarely erect. Leaveo opposite, or sub-alternate, 
petiolate, simple, penni-nerved. Infloreaoence oyhiose, cymes axillary 
or extra-axillary ; lovrer peduncles o^n sterile, oirrose. FUmm dioh- 
lamydeous, dioecious. Mals fl. : Oalym minute, cup-shaped, 5-toothed. 
OofoUa 5-meTOUs, lobes valvate. 8tamen$ hypogynous, equal in number 
to, and alternate with the lobes of the corolla; anihoro basifixed, 
straight, 2-oelled, introrse, dehiscing longitudinally. Pittil rudimentary. 
Fimalb fl«s Calyx as in the male. Corolla 5-parted, the segments united 
below. Staminodoi 0. Ovary sub-sessUe, 1-oelled, with 2 collateral pen- 
dulous ovules ; otigma sessile, discoid. Drupe surrounded at the base 
by the persistent, but not accrescent calyx ; etone 1-seeded. Seed pen- 
dulous, testa thin, albumen fleshy ; cotyUdom flat, leafy ; radicle supe- 
rior.-^DJSTSiB. Species about 6, natives of India, the Malayan Archipe- 
lago and tropical Africa. 

Flowers d-merous ... 1. J. reticulaia. 

Flowers 5-merouB. 

Ql^yz cupular with 5 minute teeth ... 2. I. veluHna, 

* Calyx de|p>ly divided into 5 lanceolate lobes. 

Leaves ovate to rotund, pubescence ru- 
fous ••• eee ■■■ 8. J. ovdiie. 

Leaves oblong or oblong-lanceolate ; 
pubescence cinereous ... 4. Z» ohlonga. 

I. lorn UTIOOLATA, King, n. sp. A woody creeper 20 or 80 feet 
long ; young brandhes slender, striate, with a broad line of tomentnm 
on one side, changing sides at the nodes. Lsamt thinly coriaceous, elMp- 
tio or broadly ovate, sometimes slightly obovate, shcitly aouminate, 
nsmwed slightly to the rounded or snb-emarginatehase; both surfMsa 
minutely but boldly reticulate, the upper glabrous, the lower with long 
soft hails eiqpeoially on the midrib and nerves; main nerves 4 or 5 p%iis, 



onrvingt tMeading, prominent beneath as are the trnnmne aemJes 
length 2 to 5 in.| breadth 1*3 to 2*5 in., petiole *4 to *6 im Offmm b5tll 
of niale end female flowers terminal and extra-azillarj, or oooasionallj 
aztUuy, nsnally much longper than the leaves, mnob-branohed, and eome* 
times bearing tendrils, softly olivaoeons-pnbesoent ; pedicels longer than 
the flowers. Mah flowen less than *05 in. long, 4-meroiis, globular in 
bad. Odly» shorter than the corolla, with 4 aonte segments, densely 
pilose ontside. Corolla with 4 broadly ovate oonoave lobes, pilose 
outside and glabrons inside. Stamem shorter than the corolla, an^fters 
broadly ovate, rudimentary ovary minute. Female flowere like the malee 
bnt larger and with the lobes of the corolla reflexed. Ovary oylindrio^ 
tomentose, crowned by the broad discoid stigma, 1-oelled, with 2 pendu- 
lous collateral ovules. Dtu^ elliptic, ooropressed, the apex with a slight 
apicnluB bearing the stigma, the base narrowed ; the calyx and corolla 
persistent but not enlarged, minutely velvetty ; endooarp bony, 4-angled, 
smooth inside. Seed solitary 

Perak ; Wray, King's Collector. 

The tetramerous very small flowers, ard large velvetty fruit, dis- 
tinguish this species. The young branches are sub-glabrons on one 
side and densely pubescent on the other ; at the nodes these two linee 
cross. 

2. loDBS VBLunxA, King, n. sp. A. soandent shrub; young 
branches slender, terete, shortly rufous-pubescent, especially so dn one 
side. Leaves ooriaoeous, ovate, acute or very shortly acuminate ; the 
base rounded, slightly emarginate; upper surface sparsely and minutely 
pilose, the midrib tomentose ; lower surface densely velvetty-tomentosi ; 
main nerves about 4 pairs, ascending, curved ; length 2*5 to 8*75 in., 
breadth 1*35 to 2*25 in., petiole *35 to *6 in. Oymee axillary, terminal 
or leaf-opposed, longer than the leaves, pubescent, few-flowered, soma* 
times bearing tendrils. Male flowere *1 in. long, or slightly unom, 
globose-ovoid in bud, on very short pedicels. CoZyc oup^ar, with 5 
small acute teeth. Corolla little more than twice as long as the eelyn, 
with 5 deep oblong concave teeth with indexed apices, adpressed-piloie 
externidly and glabrous internally like the calyx, d^himsns nearly ae 
long as the corolla ; the filaments short, pilose, the anthers oblong. fitahC- 
meniary ovary ellipsoid, pilose. elongated-obovoid, oompiessf^ , 

4-angled, obtuse or retusd at the apex, the stigma persistent, muaii 
narrowed to the base where the corolla and calyx are persiitent, minuM^ 
euMreous-tomentose, 1*25 in. long, and *5 in. broad; mdoearp bopy, 
more or less 8-angled, smooth insioe. Seed solitary, compiessed. 

Midaooa; Maingay (Kew Distrib.), No. 360, and^perhapeNo. 
Perak; Seoi^hini, Wray. 
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The leaves of this resemble those of J. ovality Bl. ; bnt they are 
more volvetty beaeath. The oalyz and fruit are much larger than in 
that species and the cymes have fewer flowers. 

8. loDBS OVALIB, Blume Bijdr. 30. A climbing shrub 20 to 60 
feet long; young branches Blender, rufous-tomentose, striate, with a 
few axillary or leaf-opposed tendrils. Leaves opposite, sub-coriaceous, 
ovate to rotund, acute or very shortly acuminate, the base ronnded 
sometimes slightly emarginate ; upper sui’face glaberulous, the midrib 
and nerves rufous-tomentose like the whole of the lower surface ; main 
nerves 4 or 5 pairs, curved, ascending, prominent on the lower surface 
as are the transverse veins ; length 2 5 to 5*5 in., breadth 1*75 to 8*25 in. 
Male flowers in leaf-opposed or terminal, much-branched, lax, rufous- 
tomentose cymes 6 to 8 in. long. Flowers *15 in. in diam., on pubescent 
pedicels *1 to *2 in. long. Oalyx discoid, irregularly 3- to 6-toothed 
rufous-villose. Oorolla 5 or 6 times as long as the calyx, deeply divided 
into 5 lanceolate lobes with long acuminate indexed points, strigo«>e 
externally, glabrous internally ; stamens much shorter than the corolla- 
lobes, the filaments much shoi ter than the broadly ovate anthers ; rud%~ 
mentary pistil erect, cylindrio, pilose. Female flowers with calyx and 
corolla like the male ; stamens 0. Ovary cylindric, tomentose, crowned by 
a large discoid stigma wider than itself, 1- celled, with 2 pendulous 
ovules. Drupe ovoid, compressed, slightly oblique at the base, rufous- 
tomentose, crowned by the persistent stigma, *75 in. long, and *5 in. in 
diam., pericarp thin ; endocarp bony, rugose outside, smooth inside. 
Mast, in Hook. fil. FI. Br, Ind. I, 596 ; Beccari Malesia, I, 124 ; Baill. in 
DO. Prod. XVir, 22 ; I. tomentella cumvar. Br m Benn. PI. Jav. Bar 
243, t. 48; Hassk. Oat. PI. Hort. Bogor. 172; Miq. FI. Ind. Bat. i. 795. 
I. tomentella, Miq. FI. Ind. Bat. I, Pt. 1, 796; Kurz For. Flora 
Burmah 1, 243. Natsatium oppositifolium, Planch, in Hook. Lond. 
Journ. Bot. Y, 247. 

Msplaoca ; Griffith, Maingay. Perak ; Soorieohini, Curtis, King's 
Oolleotor ; common. — D istbib. — B urmah, Sumatra. 

4. lODBS OBLONOA, Planch. in Hook. fil. FI. Br. Ind. T, 597. A 
slender climbing shrub; young branches cinereous-tomentose, ulti- 
mately glabrescent and rugose. Leaves membranous, oblong or ob- 
long-lanceolate, glabrous above except the pilose midrib and nerves, 
beneath adpressed-pilose, the midrib pubescent ; main nerves 7 or 8 
pairs, curving, spreading ; length 3 to 4*5 in., breadth 1 to 1*6 in,, 
petiole *8 or *4 in. Oymes of male flowers axillary or terminal, dichotom- 
onsly branobed, slender, cinereous-pilose. Male flowers *05 in. long. 
Oalyx nearly as long as the corolla, with 5 deep lanceolate lobes. 
OsfoUa rufous-tomentose externally. Femaleflowers ind drupes not seen. 
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Penug ; Phillipi, Ooriis, No. 2438. Singapore ; King’s Oolleotor, 
No. 1185. 

This species has smaller flowers, with a longer oalyz, than the last : 
its leaves ai*e narrower, and its pabesoenoe is oinereons not pnfesoent. 

20. Ebtthbopalum, Blame. 

Climbing glabrous shrnbs with axillary tendrils. Leaioes alternate, 
entire, 3- to 5-neryM at the base. Oymeo slender, pednnonlate, 
diohotomons ; the oymnles umbellate, minutely braoteolate. Flowers bi- 
sexual. Oalyx with 5 broad short teeth, imbricate in esstivation, its tube 
adherent and much enlarged in limit. Corolla perigynons ; petals 5, 
short, broad, spreading, slightly coherent by their bases, iuserted outf- 
side the large cupular fleshy 5-lobed disc, valvate in aBstivation. Sta- 
mens as many as the petals, opposite to them and slightly attached to 
their bases, filaments short ; anthers broadly ovate with lateral longitu- 
dinal dehiscence, the connective rather large. Ovary half immersed in 
the disc, tapering to a short terminal style, I -colled ; ovules 1 to 3, pen- 
dulous from the apex ; stigma minute, 3>lobed. Fruit crowned by the 
persistent calyx-lobes and the disc, oblong, 1 -celled ; the pericarp and 
putamen thin, lined by a pulpy coat, splitting, when dry, into 3 to 6 
vertical segments. 8eed solitary, pendulous ; the embryo minute, lying 
near the apex of the large fleshy albumen. 

To this gonuB there are attributed in the Flora of Britiih India three qMoies, 
vit.f E BcandenSf Bl. E, populifeUumf and E. vo^um, Mast. Booh of the three ori- 
ginally appeared in Botanical literature os the type of a diBtinot genua. .Of these 
three genera, Erythropalum is the oldest and la therefore now retained. It was 
founded by Blume (Bijdr. 921) in 1826, and was by him referred to the Natuill * 
order Oueurhitaceai. As Blume deaoribea the flowera oa monoBoiona, hii material was 
preaumably imperfoot. For the reception of the second speoies, Dr. Walker-Amott, 
in Jardine’s Magazine of Zool. and Bot. for 1888, p. 661, formed the genus 
Jfaehaya, and in an excellent note he disoasBes its afBmties. Of It he says, 
oonnot indicate the natural order, nor even the place in the linear series whi(A It 
ought to occupy but on the wliole he was inclined to regard it os a upeeles yf 
Olaeweas near Schapfia, but with perfectly inferior fipiit. Walker-Amott oonsl- 
dered it to be also allied to Santalacea, although differing both from that Order 
and from Oloctnev in the absence of a central oolnmella in its OTory | while, from 
Bontalaeem, it has the additional difference of possesaing a corolla. And he suggests 
the formation of Kabhaya and Behmpfia into a small oalyoifloral order oonneeted on ties 
one hand with BoMtalaesm and on the other with Olaeinem, The third speehdi 
J2. vegvm Mast., was first published by Griffith (Notuls IV, 688 and le. PL I 114 , 
Or. t. 628) os the type of a genus which, from its supposed affinity with KoOsepo, 
be Ifedeeooptia. The relation to Modeeca is howorer supsrfloial, and estes^s 

only to a similarity in general habit and in the externals of the fruit. For In atsai||» 
tore the flowers of Ifodeeea ore Tsry different from those el JCodacMfsia, iussT 
mueh as thsy have no perigynons (Anally epigynons) disc, aud the soperior DvaJW 
J. 11. 17 
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hM I parioM »Qlti-omlato plaoontei, while the fruit ii a S-velTed sn&jwMeded 
oepralo. Fleuphon [Ann. dee So. Nat. Ser. lY. Bot., YoT. 11, p. 260 (1854,)] inggeete 
the formation of a natural order for the reoeption of the eingle epeoiee Ifrythro* 
palum, a enggeitlon followed by Miquel i while Baillon pnti it (along with Olaeinem 
Bantalaeesfff Ampeltden, BtyraeWf and Loranthem proper) into hii order Loranthae^et, 
Merare. Hooker and Bentham pnt Erythropalum into OlaeineWt where, in spite 
of its affinities with the Oomaoeons genns Nvam, it may be left for the present, 
althongh its inferior fmit makes its inolnsion in Olacin^ rather an anomaly. To 
this genus also withont doubt belong Deoaatrophiat drifflnh (NotoUe lY, 787) { Ery- 
Hhropalla, Hassk. Oat. Hort Bogor, 101 $ and in all probability (as Yalenton sug- 
gests) the obsonre plant named Balingaywn deeumheM by Blanco (FI. do Filip. 187.) 

1. Erythropalum bcandens, Blume Hijdr. 921. Leaves membranoas, 
oyate-oblong or elliptic to oblong-lanceolate, acuminate, the base round- 
ed or minutely cordate, sub-peltate; basal nerves 3 to 5, two of 
them minute ; lateral nerves about 4 pairs, distant, faint : length 8 to 6 
in., breadth i*75 to 8‘75 in., petiole ‘75 to 1*75 in. Tendrils (abortive 
peduncles) simple or bifid, thickened upwards. Oymes slender, shorter 
than Uie leaves, divaricate, the peduncles long. Flowers under *1 in. in 
diam. Fruit oblong, ellipsoid or slightly obovoid, glabrous, the epioarp 
yellowish. Beed large, ovoid, without testa. Miq. FI. lud. Bat. I, Ft, 1, 
704 ; Hook. fil. FI. Br. Ind. I, 578 ; Pierre For. Flor. Goch. Chine, t. 
269 A ; Knrz For. *Flora Burma, I, 234 ; Yaleton Olaoinees 132 ; YTall. 
Oat. 7539 MenispermaP; also No. 9033 (without name). Oooculus 
cdlophyUiUSf Wall. MSS. 

Malacca, Perak: — D ibtrib. Java, Burxnab, Tropical Himalaya, 
Khasia Hills. 

Closely allied to, if not identical with, this is B. vapum. Mast. And 
B, popuUfolium Mast. (Wall. Cat. Nos. 1233 bis. and 2248; Passiflora 
Heyneasia, Wall.) 


21. Ptblbooarpa, Oliv. 

Trees. Leaves alternate, simple, penni-nerved, petiolate. Inflor- 
esemoe terminal, panioled, many-flowered. Flowers regular, diohlamy- 
deems, hermaphrodite. • CaZye tubular below, limb deeply 5-parted, lobes 
imbricate, not accrescent. Corolla tubular below-limb deeply 6-parted, 
lobes imbricate, glabrous. Stamens 5, glabrous, attached to the tube 
of the corolla, alternate with its lobes; anthers linear-oblong, innate, 
d ebie«lpg longitudinally. Ovary free, stipitate, 2-oelled; styles 2, 
stigmas small ; ovules solitaiy in each coll, pendulous, anatropal, raphe 
lateral or subventral. Fruit 2-oelIed, samaroid, orbicular, emarginate ; 
the wings bioad, thin, striate. Seed elongate, much compressed, albu- 
minous ; rodtob superior, cylindrical ; cotyledons linear-lanceolate, longer 
than the radicle.— Disthxb. Species 2, both Malayan. 
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PriLiooiRPi mLiooiKBis, OUyer in Trum. Innn. 1^ ZXVIU, 
515, t. 42. A tree ; young branches terete, glabrous, slenW ; all parti 
except the paberalons infloresoenoe glabrous. Leav$$ membranous, 
oblauoeolate or oblauoeolate-oblong, shortly and bluntly aoumiuate, thi 
base much narrowed ; midrib prominent beneath, the 5 or 6 pairs of 
curving spreadiug main nerves obscure on both surfaces ; length 3 to 4‘4 
in., breadth 1*25 to 1*5 in., petiole *6 to '75 in. Panicles terminal, nm* 
bellately oymose, spreadiug, many-flowered, 1*5 to 2*5 in. indium.; 
bracts minute, deciduous. Pedicels *15 to *25 in. long, Aliform, ascends 
ing, lengthening in fruit. Flowers yellow, (or red P) *3 in., in diam. 
OalyssAohes broadly ovate, obtuse, pubernlous. OotoUa four times as 
long as the calyx, its tube short, the lobes deep, oblong, obtuse. 8tmiems 
as long as the corolla ; the filameuts slender, glabrous, the anthers 
elliptic. Ovary on a short thick stalk, oblong, glabrous, compressed, 
slightly farrowed, obtuse. Fruit 1*25 to 1*65 in. long, the calyx per- 
sistent at the base not quite so broad. Seed *5 in. long : embryo muoh 
shorter than the albumen. Beccari, Malesia, I, 130; Miq. FI. Ind. 
Bat. Suppl. 511. 

Malacca ; Maingay. Penang ; Curtis, Nos. 835 and 1494. Perak ; 
Wray, No. 3418. Singapore ; Hullott, Nos. 3609 and 3610. 

I have seen an authentic specimen of Bodonma Lampongat Miq. 
(FI. Ind, Bat. Suppl. 511) and there can be no doubt that it belongs 
to this or to a closely allied species. It was collected by Teysmann in 
Bastem Sumatra. Beccari has described (Malesia, I, 130) a speoies 
(P. longisfyla) from Borneo, which appears to differ from P. malaoeensish^ 
the length of its styles and the shortness of the filaments of its stamenSf 

22. ClKPIOPTEBIB, Wall. 

Herbaceous, soaudent, glabrous, the juice milky. Leaves alternator 
long-petiolate, simple, palminerved. Flowers small, hermapbroditO 
regular, in axillary long sparse few* branched panicles. Oalya ^portits^i 
the lobes imbricate, persistent in the frnit, bat very slightly aooreeoeillt 
Corolla very deoidnons, snb-campanulate, deeply 5-lobed, imbrioate« 
mens attached to the short tube of the corolla and alternate with its Ipbeg | 
filaments short, glabrous ; anthers 2-oelled, introrse, with vertioal dehi% 
oence. Bisk none. Pistil free, cylindrical, slightly compressed, l-oelle^f 
crowned by two stigmas, the one stipitate short and capitate, the otkeg 
elongating after flowering. Ovules 2(1 usually aborted), pendulous from 
the apex of the ovaiy. Fruit samaroid, obovate, obloog, emargmate oft 
the apex; the nnolens narrow, elongate, prolonged laterally ipto mesif , 
branouB, borisontally striate wings and orowned by the oolumnar aOfifiin 
cent Seed solitary, pendulous, linear, soloate, with thin tent^ 
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fleeby granule albumen, and amali oonioal embryo. — D istbib. A aingle 
M^dayan Bpeoiea. 

OlfiDiOPTEBis LOBATA, Wall. Oat. 8033 A, and in Benn. PI. Jay. 
Bar. 246, t. 49. 8iem$ twining, terete, atriate, pale when drj. 
Leaves membranons, oyate-oordate, aonminate, more or less lobed, 
glabrous ; main neryes 7 to 9, radiating from the apex of the petiole ; 
length 2*25 to 5 in., breadth 1*5 to 2*75 in., petiole 2 to 5 in. long. 
Pantcles 2 to 4 in. long, solitary, axillary, on long pednnoles with 
a few long slender recurved few-flowered branches. Flowers distant, *1 
in. long, on short pabernlons pedicels. Oalyx pnbemlonB ; corolla slight- 
ly longer than the calyx, pale. Anthers emarginate. Fruit *8 to 1*25 
in. long, by ‘6 to *8 in. broad, the oalyx persistent and yery slightly 
aooresoent. Seed snb-oylindrio, compressed . Miq. FI. Ind. Bat. I, Ft. 1, 
799. H. Brongn. in Adansonia, X, 280 : Baillon in DC. Prod. XVII, 
26. C. moluccanat Blume, Rumphia, IV, 207. t. 177, f. 2. 0. javaniea^ 
Blnme 1. c. Ill, 206, IV, t. 177. Peripterygium quinquelohum^ Hassk. 
Gat. PI. Hort. Bogor. 351. Olus sanguinis, Bnmph. Herb. Amb. V, t. 
482. 

Perak: King's Collector. — Dxsi rib. British India, Siam, Malayan 
Archipelago, New Guinea 

A widely distributed plant, yarying considerably as to the form of 
its leayes. On these diversities of shnpe, four varieties have been 
founded. 

The position of OardiopterU has given rise to considerable disons- 
Bion. Robert Brown was the first to suggest its affinity to Phytocrene 
and lodes. By Wallioh (its original founder) the genus was placed in 
Bapindacees ; Hasskarl placed it in Euphorbiacess \ and Blame regard- 
ed it as forming a separate family near Boraginess and Verhenaoess. 
There is no doubt that the gamopetalons character of the corolla and 
the absence of a disk are oharocters at variance with those of the majo- 
liiyof the Bpeoies which aie grouped in the family of Olacinessi but 
the ovtdation and structure of the fruit of Oardiopteris are quite un- 
like those of either of the gamopetalons families suggested as allies by 
Blume. The single character which, in my opinion, suggests a relation- 
ship with Effphorhiaeees is the milky nature of the juice. The stamens 
mnd ovary, as Brown pointed out, are essentially those of lodes, from which 
genus however this differs in oalyx and in fruit. The genus with which, 
as it appears to me, there is by far the closest relationship is Ptekoeairpe^, 
Oliver. In fact the only characters which separate Pteleoearpa from 
Oardiopteris are that Ptdeoearpa is a tree, while Oardiopteris is a scandeni 
milky-juioed herb ; and that Pteleoearpa has a 2-celled ovary and 2-oelled 
fruit. And even this latter distinction is to a great extent neutraliBed by 
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the faots that, altbongh there are two oelle in the orazy of ^^20ooaf2»av 
there is only 1 ovule in each ; and^ that both genera ^ve two stiginaa 
which are to some extent penietent in the frait. The fruits of the two 
are strikingly alike, both being samaroid ; and in this respect differing 
from all the other Asiatic genera whioh it has ever been proposed to in- 
clude in Olaeinea, So great are the affinities of the two genera with each 
other, and so great their divergence from the other genera in the order, 
that 1 think they ought either to be separated as a tribe of Olaeine<B or 
that the Natural family Oardiopteridem first suggested by BInme, pat tially 
approved of by B. Brown, and adopted by Baillon, should be kept up, and 
that PteUooarpa should be added to it. 

Order XXX. — Ilicinsji. 

Shrubs or trees. Leaves alternate, simple, exstipulate, or with 2 
minute stipules, usually coriaceous and evergreen. Flowers small, in 
axillary cymes fascicles or umbellules, usually dioecious , (f with imper- 
fect ovary, and $ with impeifect stamens Calyx 8-6-partite or -lobed ; 
segments or lobes imbnoate, persistent. Petals 4-5, rarely 6-8, connate 
at the base, or connate in the cf and free in the 9 , deciduous, imbricate. 
Stamens 4-5, adhering to the bases of the petals, sometimes free and 
hypogynous in the $ filaments subulate ; anthers shortly oblong, dorsi- 
fixed. Disk 0. Ovary free, d-16-oelled ; style 0, or very short, rarely 
long, stigma capitate or discoid; ovules J, or 2 collateral, pendulous, 
raphe dorsal, mioi opyle superior, funiole often cupular. Drupe with 2 or 
more 1 -seeded, free, rarely connate stones. Seed with a membranous 
testa, fleshy albumen and minuto embryo. — D ibtbib. Three genera, and 
about 220 species, chiefly J/ropioal. 

1. Ilex, Linn. 

Calyx 4-5-lobed or -parted. OoroUa with petals free or connate at 
the base and rotate. Stamens 4-5, adhering to the base of the ooroUa 
in the sometimes hypogynous in the Q. Oravy*' 2-J2-oelled ; styke 
0 or veiy short, stigmas free or confluent on the top of the ovaiy. 
Drupe globose, very rarely ovoid, with 2-16 stones.— D istrib. Of the 
Order ; speoies about 220. 

Flowers of both sexes in simple axillary 

racemes ... ... ... L spkata^ 

Flowers in axillary fssoiolea. 
l^renes 6 or 7 

Leaves very obtuse, entire ... ... 2. X. op^pkiftka. 

Pyrenes 4 

Leaves acute, serrulate ... ... 3. Xi Ornm. 
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Leayee shortly aonminate, entire 4. I. gkimeraia* 

Flowers of both sexes in branched pedunonlate 
chines. 

Pyrenes 4 to 6 ; nerves of leaves LO to 12 

peirti ••• ... 6. I. Maingayi, 

Pyrenes 8 

Cymes dense, oapitnliform ; nerves of 
leaves 7 or 8 pairs ... ... 6. I. macrcphylla. 

Cymes branohed, often paniculate, rather 
lax ; nerves of leaves 6 to 8 pairs ... 7. J. eymoao. 

Imperfectly known 

••• ... ... 8. J. selerqphylla, 

1. Ilbx BPiGAiA, Bl. Bijdr. 1149. A glabrons shrub (sometimes 
epiphytal, yWfl Blame); young branches rather stout, pale, glabrous. 
Leavot coriaceous, elliptic, shortly and abruptly caudate-acuminate, the 
base rounded or slightly cuneate; the midrib stout, prominent beneath, 
depressed above ; maiu nerves 7 to 12 pairs, faint, spreading (not much 
more prominent than the secondary) straight, interarching within the 
edge ; length 3'5 to 6 in., breadth 1*5 to 2 in., petiole *2 in. Raoemsi soli- 
tary or in pairs, axillary, *75 to 1*5 in. long, sub-erect or spreading, pube- 
mlous, the bracts minute, pedicels 1 in. long Flowers shorter than the 
pedicels. Calyx rather flat, with 4 or 5 broad rounded lobes. Petals 
broadly oblong, united at the base, finally reflexed Stamens as many as 
the petals, inserted at their edges near the base ; filaments longer than 
the corolla, anthers small. Female flowers like the male, but the petals 
and stamens smaller. Ovaiy broadly ovoid, compressed, 16-oelled ; the 
stigma large, sessile, elongate. Drupe *15 in long, broadly ovoid, com- 
pressed, the stigma persistent ; pyrenes 10 to 16, compressed. Hook, 
fil, FI. Br, lad. I, 598. Pnnos spicata, Miq. FI. Ind. Bat., 1, Ft. 2, 594. 

Malacca : Maingay (Kew Distrib ), No. 390. Perak ; Fang’s Col- 
lector, No. 2463. — Distrib. Java, (P) Borneo, Sumatra. 

A species readily distinguished by its compressed fruit which has 
moreover many pyrenes (from 10 to 16). 

8. Ilex epiphytica^ King, n. sp. A small glabrous epiphytic shrub ; 
young branches rather stout, pale brown, striate. Leaves coriaceous, 
oval or elliptic, sometimes sub-obovate, very obtuse, the edges entire 
recurved when dry, the base slightly narrowed; main nerves 5 or 6 
pairs, rather straight, spreading, not prominent ; length 8 to 2‘75 in., 
breadth I to 1*35 in., petiole *15 in., stout. Female flowers in axillary 
fasoioles of 6 jto 7, *15 in. in diam., their pedicels *15 in. long. Calyx with 
5 to 7 broadly ovate concave obtuse imbricate teeth, pnbemlons at the 
edges. Petals 6, oblong, sub-obtnse, longer than the calyx, free, nearly 
equal, imbricate. Ovary broadly ovoid, tapering to the very short style. 
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6- or 7-oelled ; tHgma dieooid, dotted in the middle. Drupe 

•2 to ^5 in. long, crowned by the persistent style and siigBia ; pffrmm^ 

or 7, trigonons. Mah flowers not known. 

Perak ; at elevations of about 5,000 feet, Wray, No. 8811 ; Emg’e 
Collector, No 7413. 

3. Ilex Griffithii, Hook. fil. FI. Br Ind. I, 601. A bush or 
small tree; young branches stout, pubescent or glabresoenl Leaom 
conaoeons, elliptic, rarely elliptic-rotund, acute, the edges sermlate, the 
base slightly narrowed ; upper sniface glabrous, except the depressed 
puberulous midrib ; lower surface pubei*nlouH or glabmcent, the midrib 
prominent and pubescent ; main nerves about 8 pairs, spreading, inters 
arching far from the edge ; length I to 2*5 in., breadth *5 to 1*3 to., 
petiole ‘15 to *25 in. Flowers 4-merottB : the males fascicled, less than 
*2 in. in diam., on pedicels longer than themselves. Female ftmoen 
laiger than the males, in smaller fascicles, and sometimes solitary. Calyu 
a shallow cup, with 4 broad shallow oiliolatc lobes. Petals broadly 
oblong, obtuse, finally re-cni*ved, connate near the base. Chary globose ; 
stigma sessile, 4-lobed. Ih'upe globose or ovoid-globose, glabrous or 
glabrescent, *15 in. in diam., the pulp scanty; pyrenes 4, ooriaoeoas, 
rounded at the back ; pedicel *35 to *6 in. long. 

Malacca: Griffith, Maingay. Perak Wray, King's Oolleotor.^ 
DisTRiJi. : Sumatra, Java, Khasia Hills and Cachar, Assam. 

4. Ilex olombrata. King, n. sp. A glabrous shrub or small tree ( 

young branches, slender, dark-coloured. Leaves thinly coriaceous, oblong 
or elliptic-oblong, acuminate, the edges entire slightly wavy and reoorved 
when dry, the l^se ouneate ; main nerves 6 or 7 pairs, curving, ascend- 
ing, forking, obsolete on the upper, faint on the lower surface ; length 
8 to 4*5 in., breadth 1 3 to 1 *75 in., petiole *3 to *4 in. Made flowere 
*2 in. in diam., in axillary fascicles of 6 to 12, their pedicels *15 in. long. 
Calyx minute, with 4 shallow rounded teeth. Petals 4, very much 
longer than the calyx, broadly ovate, membranous, slightly coherent 
by their bases, hypogynous. Stamens alternate with and longer than 
the petals, slightly adherent to them at the base ; filaments subulate^ 
much lotag^ than the broad shortly ovoid suturally dehiscent anthers | 
PudiiMnlary ava/ry ovoid, compressed, stigma sessila Female flowery 
not known. globular, *3 or *35 in. in diam., the pnlp oopions i 

pyrenes 4, trigonons. 

Perak : Sung’s Collector, Curtis, No. 2091, Scortechini. 

6. Ilex Maingati, Hook. fil. FI. Br. Ind. I, 605. A glabrous tret 
20 to 80 feet high (60 to 80 fide Kunstler) ; young branriieB stout, len* 
tiorilate, dark-oolonred. Leaves coriaceous, elliptic, narrowly elHptio- 
4 ^ 0 Dg or oUanoeolate-oblong, sub-acuminate, the base narrowed ; uppet 
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'HnxfMe thiiiing, the lower dnll and enb-glanoone ; main nerres 10 or 12 
pain, fab-horiBonial, faint on the lower, obsolete on the upper surface ; 
length 4 to 5*5 in., breadth J*85 to 2 in., petiole *4' to *65 in. Mah 
flowen in pedioelled snb-umbellulate snb-raoemose pymes about 1*25 in. 
long ; the buds globular, less than *1 in. in diam. Oalyx I6be$ 4 in the 
male, 6 in the female, rounded, not oiliate. Petcdi tn ihB male 
4, bioadlj oblong ; etamene longer than the petals and attached to their 
bases. Female fiowen in short racemes ; petale and etamene 6, hjpogy- 
noue. drupee ovoid or globular, *2 to *25 in. in diam., grooved 

when dry *, pedMe stout, as long as the drupes, pulp scanty ; pyrenee 
4 to 6, trigonous, thickly ooriaceona ; etigma sessile, swollen. 

Penang, Maingay; (Kew Distrib.), No. 1021; Curtis, No. 2152. 
Persk ; Soorteohini, King’s Collector. 

6. Ilex macbophtlla, Wall. Cat. 4331. A tree 15 to 30 feet 
high ; young branches stout, pale, sometimes lenticellate. Leavee oori- 
aoeouB, elliptic to elliptic-oblong, obtuse or sub-acute, entire, the base 
alightly narrowed; upper sui-face shining with the midrib depressed 
and the nerves obsolete; the lower dull, the 12 pairs of spreading 
nerves slightly prominent and interarching freely at some distance from 
the edge ; length 4 to 6 in., breadth 2 to 2*5 in., petiole about *5 in. 
Cymee dense, capituUform, often branching; their pedicels slender, 
axillary, longer than the petioles. Fhwere *16 in. in diam , 4-6-merouB. 
Oaiya with broad deep teeth. Petale broadly oblong, obtuse in the male 
dowers, united at the base ; in the females, free and sub-equal, fitamene 
longer than the corolla and inserted on it. Drupee sub-globular, *2 in. 
in diam., the etigma permanent and prominent; pyrenee about 8, 
trigonous. 

^enaog: Phillips, Wallich, Curtis, King’s Collector. Malacca; 

Singapore: Ridley. 

Ilex ctuosa, Blume Bijdr. 1149. A glabrous tree 15 to 40 
Vset high ; young branches slender, very pale. Leavee thinly coriaceous, 
alliptio-oblong to elliptic, the apex often shoitly and bluntly acuminate, 
the base slightly narrowed or rounded, lower surface slightly glaucous ; 
main nerves about 6 to 8 pairs, carved, ascending : length 2*5 to 4*5 in., 
breadth 1*35 to 2*5 in., petiole *25 to *35 in. Cymee solitary, peduncu- 
late, branched and often paniculate, spreading, many-flowered, rather 
lax. Flowere *1 in. in diam. ; their pedicels slender, *25 in. long. Mak 
fUwere 4-5-merouB ; the calyx lobes broad, rounded, eiliolate ; pekde 
broadly obtuse, about as long as the stamens. Female flowere with 5-6- 
merons calyx, and 6 to 8 abort erect free concave slightly unequal petals; 
aoary globular-pyramidal ; eiyle short, thick ; etigma large, hemiaphevio. 
Dmpee globular, ovoid^ crowned by the persistent style and stigns^ 



